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I --STATES ENVIRONMENTAL PRC TECa AGENCY -

Or. lain Weatherston, Ph.D. 
Technology Sciences Group Inc. 
4061 North 156th Drive 
Goodyear, AZ 85338 

NOV 9 200! 

Subject: Pending Application EPA #33907-E dated October· 5, 2001. 
~ 

Application for Pesticide Registration of Comfort Zone ® _,. 

Dear Dr. Weatherston: 

DB 

.,. 

All data submitted to the Agency to support registration actions must conform to a 
standard format, organization, and other requirements described in Pesticide Registration 
Notice (PRN) 86-5 dated July 29, 1986. This notice was mailed to all registrants on record 
with the Agency at that time and is cu·rrently available on the Internet 
(w~w.epa.gov/PR_ Notices/). 

Al l incoming data are screened for .compliance w ith the PR Notice. Data that are in 
compliance are assigned Master Record Identification Numbers (MRI Os), microfilmed and 
forwarded for appropriate action. Data that do not comply with the requ irements of the 
Notice are not admitted into the system. Such data must be brought into compliance with 
the PR Notice before the data can be given further consideration in support of the 
regulatory action for which the data were submitted. 

The data submitted in connection with the proposed action listed above have been 
found deficient with respect to the requirements of PRN 86-5. The deficiencies are 
identified in the enclosed comments from the Information Services Branch of the Program 
Management and Support Division. 

Biopesticides and Pollution Prevention Division wil l hold associated documents for 
75 days to give opportun ity to resubmit the supporting data in acceptable. form. If you 
have not done so by that time, the application and other associated documents may be 
administratively withdrawn from further consideration without notice to you, in 
accordance with policies established by PR Notice 75-4 dated August 27, 1975. 
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Should you wish to pursue the registration of your product after the application has 

been withdrawn you will have to submit a complete new application. 

If you choose to resubmit your data you should enclose a copy of this letter and the 
enclosure to identify the data as a corrected resubmission of data previously found 
deficient with respect to PRN 86-5. Only resubmit those items of data for which no MRID 
numbers were assigned. If any of your previous items was assigned an MRID number, do 
not resubmit that particular item of data, but simply refer to it by title and by the assigned 
MRID number. 

Should you have any questions, please feel free to contact Mr. Driss Benmhend at 
(703) 308-9525. 

Enclosure 

Sincerely, 

~i~Chief 
Biochemical Pesticides Branch 
Biopesticides and Pol I ution Prevention 

Division (7511 C) 
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U.S. ENVIRONMENTAL PROTECTION AGENCY 
Office of Pesticide Programs 

Biopesticides and Pollution Prevention Division (7501W) 
401 "M" St., S.W. 

Washington, D.C. 20460 

NOTICE OF PESTICIDE: 

x_ Registration 
_ Reregistration 

(Under FlFRA' as amended) 

Name and Address of Registrant (include ZIP Code): 

Jones-Hamilton Company 
C/O Technology Science Group, Inc. 
4061 North lS(itb Drive 
Goodyear, AZ 85338 

EPA Reg. 
Number, 

33907-2 

Tenn of Js,,;uancc 

Unconditional 

Date of Issuance: 

1/~cfjo3 

Name of Pesticide Product 

Comfort Zone® 

Nole: Changes in labeling differing in substance from 1h11 3<:Cepted in connection wieh Chis registralion mus1 be submitted to and accep1cd by the Biopesticides and 
Pollution Prevention Division prior 10 use of the label in con1T1Crce. In anY corresoondence on this product always refer 10 the above EPA registration nwuber. 

On the basis of information furnished by the registrant, the above named pesticide is hereby registered/reregistered under the Federal 
Insecticide, Fungicide and Rodenticide Act. 
Registration is in no way to be construed as an endorsement or recommendation of this product by the Agency. In order to protect 
health and the environment, the Administrator, on his m0<ion, may at any time suspend or cancel the registration of a pesticide in 
accordance with the Act. The acceptance of any name in connection with the registration of a product under this Act is not to be 
construed as giving the regismmt a right 10 exclusive use of the name or to its use if it bas been covered by others 

This product is unconditionally registered in accordance with FIFRA sec. 3(c)(5) subject to the 
comments listed below: 

1. Make the following label changes: 

a. Add the phrase "EPA Registration No. 33907-2 to your label before you release the 
product for shipment 

b. Add the appropriate Establishment Number to your label before you release the product for 
shipment 

2. Submit five copies of the final printed labeling before you release this product for shipment. 

If these conditions are not complied with, the registration will be subject to cancellation in 
accordance with FIFRA sec.6(e). Your release for shipment of the product constitutes acceptance of 
these conditions. 

Unconditional registration does not eliminate the need for continual reassessment of a pesticide. If EPA determines, at any 
time, that additional data are required to maintain in effect, an existing registration, the Agency will require submission of 
such data under Section 3(c)(2)(B) ofFIFRA. 
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COMFORT ZONE· ® .-

EFFECTIVE MANAGEMENT OF NUISANCE FLIES OF HORSES 
IN MANURE, STABLES, HORSE BARNS AND PADDOCKS 

CONTROLS FLY POPULATIONS 
MAKES BEDDING UNSUITABLE FOR FLY LARVAE 

CONTROLS AMMONIA ODOR IN STALLS, STABLES, PADDOCKS AND MANURE PILES 

ACTIVE INGREDIENT 
Sodium Bisulfate [CAS# 7681 -38-1] .. ..... .... .. .. ... .......... ......... 93.2% 

OTHER INGREDIENTS........................ .... ... ... ........................ 6.8% 

. . .. 
t • • 

'I .. • • 

• • • • • • • ' . 

Total 100.0 % 

KEEP OUT OF REACH OF CHILDREN 

DANGER 

CAUSES IRREVERSIBLE EYE DAMAGE 

CCIPTE 
JUL 2 4 2003 

~.,_,.~- =◄-
- .... ~ .. ,; Ide z. 

C5411e 

7-2. 

HARMFUL IF SWALLOWED OR ABSORBED THROUGH THE SKIN 

READ BACK PANEL PRECAUTIONARY STATEMENTS .CAREFULLY 

READ ALL DIRECTIONS BEFORE USING THIS PRODUCT 

Manufactured by Jones-Hamilton Co. 
Walbridge, OH 43465 

EPA Registration No. 33907-? EPA Establishment No. 33907-OH-1 

NET CONTENTS: _____ 50 ............. lb ___ s _ 
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PRECAUTIONARY STATEMENTS 

HAZARDS TO HUMANS AND DOMESTIC ANIMALS 

DANGER 

' ' . . ... 

Causes irreversible eye damage. Do not get in eyes or on skin, or on clothing. Wear 
goggles, or face shield and rubber gloves when handling. Harmful if swallowed, 
inhaled or absorbed through the skin. Avoid breathing dust. Wash thoroughly with 
soap and water after handling. Remove contaminated clothing and wash clothing 
before reuse . 

FIRST AID 
IF IN EYES: 

► Hold eye open and rinse slowly and gently with water 
for 15 - 20 minutes. 

► Remove contact lenses, if present, after the first 5 
minutes, then continue rinsing eye. 

► Call a poison control center or doctor for treatment 
advice. 

IF ON SKIN OR CLOTHING: 

IF SWALLOWED: 

► Take off contaminated clothing 
► Rinse skin immediately with plenty of water for 15 - 20 

minutes 
► Call a poison control center or doctor for treatment 

advice 

► Call a poison control center or doctor for treatment 
advice 

► Have person sip a glass of water if able to swallow 
► Do not induce vomiting unless told to do so by a 

poison control center or doctor 
► Do not give anything by mouth to an unconscious 

person. 

Have the product container with you when calling a poison control center or doctor, or 
going for treatment You may also contact American Association of Poison Control 
Centers at 1-800-222-1222 for emergency medical treatment information. 

NOTE TO PHYSICIAN 
Probable mucosa! damage may contraindicate the use of gastric lavage. 

ENVIRONMENTAL HAZARDS 
Do not apply directly to water, or to areas where surface water is present or to 
intertidal areas below the mean high water mark. Do not contaminate water when 
cleaning equipment or disposing of equipment washwaters. 

PHYSICAL & CHEMICAL HAZARDS 
Never use with products containing chlorine. Never use or mix with other chemicals . 

• • •• 
I • • I • • • • I : : . • • • • • . • . 
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STORAGE ANO DISPOSAL STATEMENTS 
Do not contaminate water, food or feed by storage or disposal 

PESTICIDE STORAGE: 

PESTICIDE DISPOSAL: 

CONT A1NER DISPOSAL: 

Store in original container in a cool, dry area. 

Pesticides are acutely hazardous. Improper disposal of 
excess pe~lclde, ~pray mixture, or rinsate is a violatfQn Q1 
Federal law. If the:se wastes cannot be disposed of by use 
according to label in9tructions, contact your St:ate Pesticide 
or Environmental Control Agency, or the Hazardous Wast.e 
Representative at the nearest EPA Regional Office for 
guidance. 

Completely empty bag Into application equipment. Then 
dispose of empty bag In a sanitary landfill or by incineration, 
or, if allowed by State and local authorities, by buming. If 

burned stay out of smoke. 

DIRECTIONS FOR USE 
It Is a vlolatlon of Federal law to use thl$ product In a manner Inconsistent wtth Its labeling 

FOR ALL APPLICATIONS OF COMFORT ZONe' IN HORSE STALLS, STABLES, 
PADDOCKS & MANURE PILES 

PAGE 02 

COMFORT ZONE- is ;i novel fly cortrol product for use In stables, horse barns, paddocks and any other 
enclosure fo r horses Where manure accumulates and becomes a breeding source for house flies and 
stable flies. 

REMOVE HORSES FROM STALLS WHILE APPL YING COMFORT ZONE9 

1 ]. For best results, apply COMFORT ZONE9 daily. 

2]. Use COMFORT ZON~ on any kind of bodding mratHieJ (wood shavings, sawdust, wheat straw, 
etc.} 

3). Apply COMFORT ZON~ evenly throughout the stall while concentrating more of the product on 
the wet spots. The followlng rates art!! representative to be used a9 a guide. 

STALL SIZE COMFORT ZON~ 
10' x 10' 1 pound or 1½ cups 
12' x 12' 1 ½ pounds or 2 cups 
15' x 15' 2 lbs or 2% cups 

4). For addltlonal control, apply COMFORT ZONE9 dlrectly to manures piles and/or in paddocks at 
the rate of 1 pound per 100 square feet. 

5]. COMFORT ZON~ wiU not narm rubber mats 
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WARRANTY 
Jones-Hamilton Co ., warrant that this product conforms to the chemical description on the label and is reasonably fit 
for the purposes referred to in the directions for use. Timing, presence of other materials, cleaning practices, 
incompatibility with other chemicals, pre-existing conditions and other conditions influencing the use of the product 
are beyond the control of the Seller. Buyer assumes all risks associated with the use, storage and handling of this 
material not in strict accordance with the directions given herewith. Except as otherwise expressly provided herein, 
the Seller makes no representation or warranty of any kind, express or implied, as to the merchantability, fitness for 
a particular purpose, or any other matter with respect to the material . To the extent permitted by law, under no 
circumstances shall the Seller be liable to the Buyer for consequential, punitive, special, exemplary or incidental 
damages. 

I I I > 
• I 

• • • • • • • • 



UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 

WASHINGTON, D.C. 20460 

SEP 1 0 2001 
OFFICE OF 

PREVENTION, PESTICIDES AND 
TOXIC SUBSTANCES 

Iain Weatherston 
Jones-Hamilton Company 
c/o Technology Science Group, Inc. 
4061 North 156 th Drive 
Goodyear, AZ 85338 

Subject: Application for Registration of the Product Comfort Zone® 
EPA Registration Symbol: 33907-E 
Your Submission of January 2, 2001 

Dear Mr. Weatherston: 

The support documents for the registration of the product listed above were reviewed, and 
a copy of the review summary is enclosed. 

BPPD concluded that the data submitted is insufficient to support the application for 
registration of Comfort Zone®. There are several deficiencies in the chemistry. manufacturing 
process and product formulation data. The Confidential Statement of Formula (CSF) and the 
label are unacceptable and need to be revised and submitted. Please refer to the enclosed 
document for details on our reviews and recommendations. These deficiencies must be resolved 
before this application can be given further consideration. 

If you have any questions regarding this action, please contact Driss Benmbend, the 
Regulatory Action Leader for this project at (703) 308-9525. 

• Enclosures 

Sincerely, 

&J llf eru, 
Biochemical Pesticides Br h 
Biopesticides and Pollution 
Prevention Division (7511 C) 

Internet Address (URL) • http:/Jwww.epa.gov 

Recycled/Recyclable • Pnntoo with Veoetallle OH Based Inks on Recyclod Paper (Minimum 30% Postconsumer) 
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 

WASHINGTON, D.C. 20460 

OFFICE OF 
PREVENTION , PESTICIDES AND 

TOXIC SUBSTANCES 

MEMORAl'lDUM 

SUBJECT: Science Review in Support of the Registration of Comfort Zone® (EPA File 
Symbol No. 033907-E) containing 93.2% Sodium Bisulfate (Chemical No. 073201) 
as Its Active Ingredient. Review of Product Chemistry Studies, Product 
Performance Studies, and Waiver Requests for Acute Toxicity and Non-Target 
Organism Studies. DP Barcode D273401; Case No. 070049; Submission No. 

FROM: 

SS92783; MRID Nos. 453018-01, -0??-, an ~ /1/Jtf 
Russell S . Jones, Ph.D., Biologist ~i . 
Biochemical Pesticides Branch 
Biopesticides & Pollution Prevention Division (7511 C) 

THRU: f.T~ Freshteh Toghrol, Ph.D., Senior Scientist 
Biochemical Pesticides Branch 
Biopesticides & Pollution Prevention Division (7511 C) 

TO: Driss Benmhend, Regulatory Action Leader 
Biochemical Pesticides Branch 
Biopesticides & Pollution Prevention Division (751 IC) 

ACTION REQUESTED 

On behalf of Jones-Hamilton Company, Iain Weatherston requests registration of Comfort 
Zone® (EPA File Symbol No. 33907-E), containing 93.2% sodium hydrogen sulfate (sodium 
bisulfate) as its active ingredient. The product is a Technical Grade Active Ingredient (TGAI) 
that is intended for use as an end-use product (EP). The product is intended for non-food use 
control of house flies and stable flies in stables, horse barns, horse trailers, paddocks and any 
other enclosures for horses where manure may accumulate . In support of the registration, the 
registrant bas submitted product chemistry studies (MRID 453018-01 ), efficacy studies (MRID 
453018-02), a request for waivers from the data requirements for acute toxicity and non-target 
organisms (no MRID no.) and a "white paper" containing miscellaneous information pertaining 
to the active ingredient, a Confidential Statement of Formula (dated 01/06/2001), and a proposed 
label. 

lntemet Address (URL) • http://www.epa.gov 

Aecycted/Recyclabl• • Printed wllh Veg&lable Oil Baaed Inks on Recycled Paper (Mttlmum 30% Postconsumer) 

10 



*Manufacturing process information may be entitled to confidential treatment* 

2 

CONCLUSIONS AND RECOMMENDATIONS 

1. The submitted product chemistry data do not support the registration of Comfort Zone® 
(containing 92.30% sodium bisulfate as its active ingredient) due to deficiencies in the 
description of the manufacturing process (OPPTS 830.830.1600, 830.1620, and 
830.1650; Subdivision M 151-11), the discussion of the fonnation of impurities (OPPTS 
830.1670; Subdivision M 151-12), preliminary analysis data (OPPTS 830.1670; 
Subdivision M 151-13), analytical methods (OPPTS 830.1800; Subdivision M 151-16), 
and physicaVchemical properties . The CSF is also unacceptable. 

2. The description of the manufacturing process (OPPTS 830.830.1600, 830.1620, and 
830.1650; Subdivision M 151-11) is unacceptable, but upgradable. The infonnation 
submitted by the registrant is little more than a brief overview. To upgrade the 
manufacturing process to acceptable, the registrant must more fully explain certain details 
of the manufacturing process. Specifically, more information is required regarding: 
(i) the amounts (e.g. kg, lbs, etc.) of reactants and products used/produced in the 

synthesis of a typical batch; 
(ii) the nature of the reaction vessels (i.e,. stainless steel, etc,); 
(iii) sources of the starting materials; and 
(iv) QA/QC procedures. 

3. The registrant did not submit a discussion of the formation of impurities (OPPTS 
830.1670; Subdivision M 151-12). In lieu of a d iscussion, a specification sheet from the 
manufacturer of the active ingredient was submitted. The specification sheet lists 
"typical" concentrations and ranges for components of the TGAI. These data are 
inappropriate to be used as a substitute for a discussion of the formation of impurities. A 
full discussion of the potential for unintentional impurities to be formed during the 
manufacturing process (i. e. ) or canied over into the product 
.from the starting materials (see list of impurities on Jones and Hamilton SBS 
Specification Sheet) must be submitted. 

4. No preliminary analysis data (OPPTS 830.1670; Subdivision M 151-13) were submitted. 

5. 

Since the product is manufactured via an integrated process (i.e. the active is not 
purchased from an EPA-registered source) five-batch preliminary analysis data are 
required. 

No analytical method (OPPTS 830.1800; Subdivision M 151-16) was submitted. In lieu 
of an analytical method the registrant indicated that it requested a waiver from the data 
requirements for an analytical method (MRID 453018-01, Volume 33907-2, Product 
Chemistry, p. 6), and that the full text of the waiver was placed in (No MRID No., 
Volume 33907-4, Request for Waivers of Specific Data Requirements, no page 
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specified). A thorough examination of Volume 33907-4 showed that no such waiver 
request was submitted. Since the product is manufactured via an integrated process and 
the active ingredient is not purchased from an EPA-registered source, an analytical 
method is required. The description of the analytical method must include precision and 
accuracy data, and representative data and chromatograms. Thls method must be used to 
generate the five-batch preliminary analysis data. 

6. The physical/chemical properties data (OPPTS 830.6315 and OPPTS 830.6316; 
Subdivision M 151-17) are incomplete. Solubility (OPPTS 830.7840 or 830.7860), vapor 
pressure (OPPTS 830. 7950), flammability (OPPTS 830.6315) and explodability (OPPTS 
830.6316) data , or statements indicating why these data are not applicable are required 
under 40 CFR § 158.690 because the TGAI/EP is manufactured by the registrant. The 
registrant must submit this information/data. 

7. The proposed CSF is unacceptable and must be revised. The revised CSF must include 
the following infonnation: (i) the "Basic Fonnulation" box must be checked off; and (ii) 
the bulk density data should be changed to 82-84 lbs/cubic foot. Since the end-use 
product is a solid, the currently listed "1 1.01 lbs/gal" data is not relevant. 

8. The registrant must submit a revised label. The description of the active ingredient must 
be changed to "Sodium bisulfate" to agree with. the description of the active ingredient 
listed on the CSF. 

9a. The registrant does not explicitly discuss a mode of action for the active ingredients 
against flies in the labeled use sites. Suggested modes of action are discussed in the 
submitted efficacy studies (see Conclusion 12b) but no quantitative data were subited to 
support the proposed mode of action against flies in areas where horses are enclosed. 
Proposed mode(s) of action must be supported by quantitative data. 

9b. Toxicity data/infonnation regarding sodium bisulfate contained in the Mineral Acids 
RED (EPA-738-F-93-025, dated 12/1993), as well as other data/information submitted by 
the registrant in the Request for Waivers of Specific Data Requirements (No MRID No., 
Volume 33907-4, pp. 6 and 7) are acceptable to support waivers from the requirements 
for acute toxicity studies. No additional acute toxicity studies/data are required. 

9c. Although no specific waiver request for acute oral toxicity was submitted, tbe 
data/information contained in the Mineral Acids RED may be bridged to support a waiver 
from acute oral toxicity studies. BPPD notes that the proposed non-food use of Comfort 
Zone® (control ofhouse flies and stable flies in stables, horse barns, horse trailers, 

· paddocks and any other enclosures for horses where manure may accumulate) renders 
acute oral and/or dietary human exposure highly unlikely . 

12 



*Manufacturing process information may be entitled to confidential treatment* 
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1 Oa. Data/information regarding sodium bisulfate contained in the Mineral Acids RED (EPA-
738-F-93-025, dated 12/1993), as well as other data/infonnation submitted by the 
registrant in the Request for Waivers of Specific Data Requirements (No MRID No., 
Volume 33907-4, P- 7) are acceptable to support waivers from the requirements for non­
target organism studies. No additional non-target organism studies/data are required. 

I Ob. Although no specific waiver request for non-target insects was submitted, the 
data/information contained in the Mineral Acids RED may be bridged to support a waiver 
from non-target insect studies. BPPD notes that the proposed use of Comfort Zone® 
(control of house flies and stable flies in stables, horse barns, horse trailers, paddocks and 
any other enclosures for horses where manure may accumulate) renders non-target insect 
(e.g. honey bees) exposure unlikely. 

11. A "white paper" on sodium bisulfate [written by the consultant for the registrant (Iain 
Weatherston); MRID 453018-03], contained information already cited in either the 
Mineral Acids RED or the request for waivers. This volume additionally contained 
MSDS for sodium bisulfate and technical specification/advertising information published 
by the registant. No DER was written for this volume. 

12a. The registrant submitted two non-guideline product performance ( efficacy) studies. The 
studies suggest that application of reduces numbers of flies in stalls of 
horse barns. The data support claims that the product can reduce populations of flies 
within the labeled use sites (see Conclusions 9b and 10b above). 

12b. The mode of action of sodium bisulfate against flies is uncertain. Based on the submitted 
efficacy studies, it is uncertain whether sodium bisulfate application renders a treated area 
unattractive to flies or whether a toxic mode of action is involved. No data were 
presented in either study pertaining to larval development in manure treated with sodium 
bisulfate. Although the study authors cited other technical literature stating that sodium 
bi sulfate applications reduced manure pH to a level that is "toxic to housefly larvae and 
prevents their development," no quantitative data were submitted to support any 
particular mode of action. 

12b. BPPD notes that neither study identified the species of flies that were captured on the 
sticky tapes. Since no fly species were identified, the registrant must remove the phrase 
"house and stable flies" from the product label. The deleted text may be substituted with 
the phrase "nuisance flies of horses" or some other similar phrase that does not identify a 
particular species of fly. Alternatively, the registrant may submit additional efficacy 
studies wherein he species of flies controlled by the product are identified. 

13 



""' • • UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 
WASHINGTON, D.C. 20460 

SEP 1 0 2001 

OFFICE OF 
PREVENTION. PESTICIDES AND 

TOXIC SUBSTANCES 

Iain Weatherston 
Jones-Hamilton Company 
c/o Technology Science Group, Inc. 
406 l North 1 S61h Urive 
Goodyear, AZ 85338 

Subject: Application for Registration of the Product Comfort Zone® 
EPA Registration Symbol: 33907-E 
Your Submission of January 2, 2001 

Dear Mr. Weatherston: 

The support documents for the registration of the product listed above were reviewed, and 
a copy of the review summary is enclosed. 

BPPD concluded that the data submitted is insufficient to support the application for 
registration of Comfort Zone®. There are several deficiencies in the chemistry, manufacturing 
process and product formulation data. The Confidential Statement of Formula (CSF) and the 
label are unacceptable and need to be revised and submitted. Please refer to the enclosed 
document for details on our reviews and recommendations. These deficiencies must be resolved 
before this application can be given further consideration. 

If you have any questions regarding this action, please contact Driss Benmhend, the 
Regulatory Action Leader for this project at (703) 308-9525. 

Enclosures 

Sincerely, 

~ k.D., Chle 
Biochemical Pesticides Br ch 
Biopesticides and Pollution 
Prevention Division (751 lC) 

Internet Address (UAL) • http://www.epa.gov 
Recycled/Recyclablt • Prtnted With Vegetable Oil Based Inks on Recycled Paper (Minimum 30¾ PoSlconsumer) 

14 
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•
nes-Hamilt.on Company - Comfort Zone • 339. 

Page 21 of 26 • .. 

COMFORT ZONE ® 

EFFECTIVE MANAGEMENT OF HOUSE ANO STABLE FLIES 
IN MANURE, ST ABLES, HORSE BARNS, PADDOCKS AND HORSE TRAILERS 

CONTROLS FLY POPULATIONS 
MAKES BEDDING UNSUITABLE FOR FLY LARVAE 

CONTROLS AMMONIA ODOR IN PADDOCKS AND MANURE PILES 

93.2% 

OTHER INGREDIENTS ....... :.................................................................................... 6.8% 

KEEP OUT OF REACH OF CHILDREN 

DANGER 

CAUSES EYE & SKIN DAMAGE 
HAAMRJL IF SWALLOWED 

: . 
READ BACK PANEL PRECAUTIONARY STATEMENTS CAAEFU:l.'( 

READ ALL DIRECTIONS BEFORE USING THIS PRODUCT 

Manufactured by Jones·Hamilton Co. 
Walbridge, OH 43465 

.... 
• • • • 

• • ....... 
• 

. 
; , ' . 

EPA Registration No. 33907-f .,f; EPA Establishment No. 33 907-0H-1 

NET CONTENTS: 5 0 lbs · 
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JoneA-n11ton Company • Comfo~ Zone . 33907-1 
W, Page 22 of 26 • 

PRECAUTIONARY STATEMENTS 
HAZARDS TO HUMANS AND DOMESTIC ANIMALS 

DANGER 

Corrosive, causes eye and skin damage. Do not get in eyes or on skin, or on clothing. 
Wear goggles, or face shield and rubber gloves when handling. Harmful if 
swallowed, inhaled or absorbed through the skin. Avoid breathing dust. Wash 
thoroughly with soap and water after handling. Remove contaminated clothing and 
wash clothing before reuse. 

FIRST AID 
IFIN EYES: 

► Hold eye open and rinse slowly and gently with water 
for 15 • 20 minutes. 

► Remove contact lenses, if present, after the first· 5 
minutes, then continue rinsing eye. 

► Call a poison control center or doctor for treatment 
advice. 

IF ON SKIN OR CLOTHING: _f.: 

IF SWAUOWED: 

► Takeoff contaminated clothing 
► Rinse skin immediately with plenty of water for 15 -
20 minutes 
► Calf a poison control center or doctor for treatment 

advice 

► Call a poison control center or doctor for treatment 
advice 

► Have person sip a glass of water if able to swallow • 

• 
► Do not induce vomiting unless told to do so by a 

poison control center or doctor • 
► Do not give anything by mouth to an unconscio,us. , , • 

person. ' 

Have the product container with you when calling a poison control center or ·:bctor, 
or going for treatment You may also contact 1-800 -xx.x-xxxx for emerger.::y rr.edical 
treatment information. 

NOTE TO PHYSICIAN 
Probable mucosa! damage may contraindicate the use of gastric lavage. 

ENVIRONMENTAL HAZARDS 
Do not apply directly to water, or to areas where surface water is present or to 
intertidal areas below the mean high water mark. Do not contaminate water when 
cleaning equipment or disposing of equipment washwaters. 

PHYSICAL & CHEMICAL HAZARDS 
Never use with products containing chlorine. Never use or mix with other chemicals. 

• 

... . ... 
• •••• 

• 
• 

I 
: I t • 

' 



•
es-Hamilton Company • Comfort Zone . 339□7. 

Page 23 ot 26 • , 

STORAGE AND DISPOSAL STATEMENTS 

Do not contaminate water, food or feed by storage or disposal 

PESTICIDE STORAGE: Store in original container in a cool, dry area. 

PESTICIDE DISPOSAL: Pesticides are acutely hazardous. Improper disposal of 
excess pesticide, spray mixture, or rinsate is a violation 
of Federal law. If these wastes cannot be disposed of 
by use according to label instructions, contact your 
State Pesticide or Environmental Control Agency, or 
the Hazardous Waste Representative at the nearest 
EPA Regional Office for guidance. 

CONTAINER DISPOSAL: Completely empty bag into application equipment. Then 
dispose of empty bag in a sanitary landfill br by 
incineration, or, if allowed by St.ate and local 
authorities, by burning. If burned stay out of smoke 

DIRECTIONS FOR USE 

It is a violation of Federal law to use this product in a manner inconsistent with its labeling 

FOR ALL APPLICATIONS OF COMFORT ZONE9 IN HORSE STALLS, PADDOCKS, TRAILERS 
& MANURE PILES . 
COMFORT ZONe9 is a novel fly control product for use in stables, horse barns, horse trailers 
paddocks and any other enclosure for horses ~he anure may accumulate and ,...,,..,nm!? 
br · source for house flies and stable flie e active 1n re ren rn RT ZON~ .is ~ 
approved by the A as a enera purpose eed additive to,:- animal feeds. f} ~ & . l • 

I 

1 ]. For best results a daily application is recommended{ ; . 
• 

• 
• • .. ~ .... 

2). COMFORT ZONE8 can be used on any kind of bedding material (wooJ !--11avings, 
sawdust, wheat straw, etc.] 

3 ]. Apply COMFORT ZONE8 evenly throughout the stall while concentrating more nf J le 
product on the wet spots. The following rates are representative and can be useo as a 
guide. 

STALL SIZE 
10' X 10' 
12' X 12' 
15' X 15' 

COMFORT ZON~ 
1 pound or 1113 cups 
1 ½ pounds or 2 cups 
2 lbs or 21/3 cups 

4 ]. For additional control, apply COMFORT ZON~ directly to manures piles and/ or in 
paddocks at the rate of 1 pound per 100 square feet. 

5). COMFORT ZON~ will not harm rubber mats 
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► Appendix] in which it stated that "the Agency is not currently requiring 
toxicology data on sodium bisulfate. • 

Hypersensitivity Study 
A waiver is requested for the hypersensitivity study based on: 

► the Agency have previously decided in the reregistration process that all] 
acute toxicity data for sodium bisulfate were waived or not required 
based on the extensive documentation provided in the literature on this 
chemical [footnote1 to the Acute Toxicity table on page 13 of the 

► 

► 

M ineral Acids RED. 
the footnote [3 ] in the Acute Toxicity table on page 13 of the Mineral 
Acids RED that if the eye irritation is category I then the hypersensitivity 
study is not required. 
the statement made in the 1892 letter from Bruce Sidwell (at that time 
Section 3 Chief in SARO) to Jim Hill at CSMA ( copy included in the 
Appendix) in which it stated that "the Agency is not currently-'requiring 
toxicology data on sodium bisulfate." 

Teratogenicity Study (152-23] 
A waiver is requested for the teratogenicity study based on: 

► 

► 

the substance cannot be used in any toxicological test involving livir;ig 
animals or living tissue because of its corrosive nature. The corrosivity of 
the material in such media would superceed any potential for 
teratogenicity, oncogenicity, genotoxicity, neurotoxicity or reproductive 
effect 
the Agency's statement fpa'ge 13 of the RED] that "additional toxicology 
studies ·are not required for sodium bisulfate based on current use 
patterns and the fact that it forms ubiquitous metabolic products, 
sodium and sulfate, that are of little toxicological concern. This applies. 
only to the technical chemicals and does not apply to end-use product 
dctta requirements: However, in the case of COMFORT ZONE® the end· 
use product is the technical material and the intended use pattern is 
non food hence the Agency's statement is· applicable. 

Avian Acute Toxicity [154-6] 
Avian Dietary Toxicity [154-7) 
Freshwater Fish Toxicity [154-8] 
Freshwater Invertebrate Toxicity [154-9] 

A waiver is requested for the above four studies based on: 

► the Agency's statement [page 17 of the Mineral Acids RED] that for 
current uses [except potat.o vine desiccation use of sulfuric acid] that 
Msince there is sufficient information regarding the toxic and corrosive 
nature of the mineral acids, all avian and aquatic studies have been 
waived for these uses." Jones-Hamilton believes that the Agency's 
statement is also applicable since the intended use pattern of COMFORT 
ZON~ 

19 
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WAIVER REQUEST FOR SPECIFIC DATA REQUIREMENTS 

Acute Dermal Toxicity [ 1 51-11] 
A waiver of the acute dermal toxicity study is requested, based on: 

► its current widespread use in commerce in the following industries, 
metal treating, chemical manufacturing, water treatment, leather goods, 
paper manufacture and in electronics. It is also used in animal feed 
additives and in food processing. 

► a DOT skin corrosivity test [copy included in the Appendix] in which it 
was found to be neither corrosive nor destructive to the skin of rabbits. 

► the statement made in the 1992 letter from Bruce Sidwell (at that time 
Section 3 Chief in SAAD) to Jim Hill at CSMA ( copy included in the 
Appendix) in which it stated that Mthe Agency is not currently requiring 
toxicology data on sodium bisulfate." :, 

► the fact that the Agency believes that the acute dermal toxicity endpoint 
is >10,000 g/kg based on information in Dangerous Properties of 
Industrial Materials 7r11 Edition [N. I. Sax & A. J. Lewis, Sr 1989, p. 
2770] Van Norstrand Reinhold, New York. 

► the Agency have previously decided in the reregistration process that all 
acute toxicity data for sodium bisulfate were waived or not required 
based on the extensive documentation provided in the literature on this 
chemical [footnote1 to the Acute Toxicity table on page 13 of the 
Mineral Acids RED. 

Acute Inhalation Toxicity [151-121 
A waiver of the acute inhalation toxicity study is requested based on: 

► 

► 

the Agency have previously decided in the reregistration process that all 
acute toxicity data for sodium bisutfate were waived or not required 
based on the extensive documentation provided in the literature on this 
'chemical (footnote1 to the Acute Toxicity table on page 13 of the 
Mineral Acids RED. 
the statement made in the 1992 letter from Bruce Sidwell ( at that time 
Section 3 Chief in SAA DJ to Jim Hill at CSMA ( copy included in the 
Appendix] in which it stated that Mthe Agency is not currently requiring 
toxicology data on sodium bisulfate." 

Primary Eye Irritation [ 1 51-13 J 

A waiver is requested for the primary eye irritation study based on: 

► the Agency have previously decided in the reregistration process that all 
acute toxicity data for sodium bisulfate were waived or not required 
based on the extensive documentation provided in the literature on this 
chemical [footnote1 to the Acute Toxicity table on page 13 of the 
Mineral Acids RED. 

► the statement made in the 1 992 letter from Bruce Sidwell ( at that time 
Section 3 Chief in SAAD] to Jim Hill at CSMA ( copy included in the 

20 
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Effect of sodium bisulfate on ammonia concentration, 
fly population, and manure pH in a horse barn 

Corinne R Sweeney, DVM; Sue McDonnell. PhD; Gail E. Russell; Mac 'fcrz:ich, DVM 

Objective-To evaluate the effectiveness of altering 
the pH of manura with sOdium bisulfate, thereby de­
creasing ammonia concentration and fly population in a 
horse bam environment. 

Animals-4 mlxed-«eed pony stallions. 
Procedure-The 4-week study was scheduled wi1h 2 

· weeks of treatment (with 2 application rates) and 2 
weeks with no treatment (control weeks). During treat· 
ment weeks, socfrum bisultate was applied daily to the· 
top of the bedding and straw. then spread-on top. Ponies 
were kept in 1he nBI~ 24 hours a day during the 7-day 
test period and stall cleanino was not dona. On day 7 of 
each week, ammonia concentration, manure pH, number 
of flies on a fly tape, end fly-evasive behavior patterns 
were determin9d. · 
Rasulb-Sodlum bfsulfare applied to the horse stall en­
vironment daily of either 2.3 or 4 .5 lcw'9.3 m2 (5 or 101b/ 
100 ft•) decreased ammonia concentration, manure pH, 
and number of flies in the stall environment, compared 
with a control period with no sodium bisultate. Fly-ev.r 
sive behavior panems of ponies occupying the stalls. in­
cluding tail swishes, head 1osses. and ldcks/S'trikes. were 
decreased during the period of sodium bisulfate applica-
tion. · 
Concluaion--Sodlum bisolfale may be an effective 
method of decreasing ammonia concentration and may 
serve as a method of fly control in horse bams. (Am J 
Vet Res 1996:57:179~1798) 

Volatili:ation of ammonia has been ataibutcd to mi­
c-obW decomposition o f nitrogc.noas com• 

pounds. u principally uret in. equine m=u-re and uric 
add In poulay litter. Manure pH has a decisive role in 
NH1 volatilization..' Once formed. the free ammonia 
will be In l of 2 forms: a.s che uncharged NH, spedc:s 
or :i.s ammonimn Ion~-), depending on pH of the 
medium. Ammonia COllcxntr:ltion inc:rt:i.Ses with in• 
c:rusing pH.• Ammonia release is sma.11 when 1D2nure 
pH is < 7.0, but subsundal '!hen pH is > 8.0. Add­
ifu::u:iou h2s proven to be an dlidcnt method of re­
ducing NH, losses in ottlc slurry. Am.mom losses 
Increased progrcssivdy with incre2.sing pH 1U1d tem­
perature.' In Northern lrelmd, sluny pH of 3.5, 6.0, 
aod 6.5 resulted 1n reduction of l'lH, loss of> a,. 90, 
and 75%, respectively. Other investiptors in The 
Neth.c:rlands have reported that p}j of '1-.5 . tO !5.0 Is 
needed tO obt:lin stmilar reductions.' 

JlcCCM:d for pul,lJ.cadou l'cb U. 1996. 
Mlnuscrlpt pasaal rmcw July 1,. 1996. 
Fmn tbc Ocpra:nmt ol Clinical Smdlcs, School oC Vct.crliwy 

Mcdlc:!nc:. University ol P=myivaaia. Ne,,, Bolton ~ntcr, Kcnnctt 
Squn:. PA 19J-48'(Swuney. Mc:Oon:iic.ll, Riwcll) and Jones-Ham• 
iltoo Company. 303H Tr:,c:y Rd.. W:albrldgc, OH ~3-+6, (Tcn:Lch). 

A)VR. Vol :,1, No. U. Occcmber l996 

Several chemicals lu:ve bea teSted for their ability 
to control or reduce ammonia release from poultry lit­
tcr .. E.umplcs Include para.formaldehyde, c:l.ino-orilolitt. 
yucca sponin, acetic and propionic add., sor6ic add, 
gentian violet, :mci ai.lc:ium propioll.lltc.1 Thq aa by 
either inhibidng microbial growth mcl hen~. uric:, 
add decomposition, or by combining with the rdeased 
ammonia to neutrul1ze IL z Phosphoric acid tratmellt 
of poulay litter lowered pH md d=ed ammonia 
concen1r2t1on. compared with values for conll"Ols.• So­
dium b~u:. a dry acid similar in sue md consts­
tcncy to coarse salt aysws, is used to n:duce ammonia 
concmttation wd provide :m environment 1n which 
bacwi.2 cannot grow by lowering the pH in poultry 
liner. Because of Its efficacy In lowering the ammonia 
concentration in poulny facilities, sodium bisulfate 
might be clI'ecdve 1n comroW:ug ammonia' ln a horse 
barn environmenL lowering the pH of m2nure has 
also been documented to dccn:lSe the fly population. 
in poultry houses bec.aU$C manure pH o( 2 Is toxic to 
fly larvae.• The objeettve or the study ~orted here 
was to ev11lu:atc the effectivmcss or altering the pH of 
manure with sodium bisul&u:. thereby decreasing am­
monia concentration md lly population in a horse 
barn envtronment 

Materials and Methods 
Horses-four mixed-breed ~ny swllons or Tarlous 

body wclgnu (man, 185.9 :!: 18.9 kg) aad age ranging from 
3 to 20 {mem. 10-' :: 8.3) ycus were .stu.d1cd.. Ponl.c:s were 
howai In lndlvldual 3 X 3•m box st2.lls In a b.nk barn with 
concntc Ooor.s md dDdcr block~; no ocher m1mals wc:rc 
housed there. Ponies wa-c observed claily £or any cutaneow 
lesions or signs of Lammcss. Husbandry and apcrlmmr.:al 
use of ponles . wen conduacd ill accordance with the Na­
dorw lnsdtutes of Hal.t.b Gultu for w C4tt ,.,.,l Uu of Lal,. 
'11'GlDry Anlmal.s. Expaimmta.1 protocols were renewed and 
approved by the Univemty of Pmnsyivanla Instilulioaal All­
im:al Can :and Use Commitue. 

Swdr dc:s1gn-The +~ study. fmn Aug S th.rough 
Sept -t, 199.5. wu Jclicduled as: week 1. control WC"'.k-no 
sodium bisu!C..tc .rppllation; week 2, tte:aanmt wcu-so­
dium blsulf.atc •wlJJ::u!011 at"-' kg.19.3 m•: week 3, concrol 
wcek-oo soclwm blsul£ate appllati.oa; and week +, crc:at­
malt wr:ck-t0dlum blsulfatt appbc:ilion at 2.3 k&'9.3 m1• 

All testing wu doce ou day 7 of c::ach ""Weck. Ou cby l 
of wcclcs 2 aad + {ttc:atmc:IU wcda), ,odium bbul!atc" w:u 
applied to the swl 11.oor. then covered with rppro,cimlu:!y 
1, kg or nnw bedding. On days 2 through 7, sodium bl· 
su!Iat.c WU appl.lcd dailr lO the top Of Ule bed.ding md ap­
proximatdy l kg of sirnr _, thm spresd on top. Ponies 
wen kepi In thr: stalls H hid during the 7-dsy test period 
and stall clC1Jli.0g was 001 done. All barn wuidows were 
closed during w study, and barn doors were opened only 
to allow entry/exit or the animal c:iretila:r and tlu: 1uthors. 
Traffic by these Individuals was consistent from wcdt to 
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chickens. "-1•1• For numan beings, 25 ppm ammonia for 
an 8-hour exposure" or 35 ppm for expoS11re up to 15 
mi.Duce, i.s coMidered a thrc:shold va.lu-e.1 For animals 
in confinement buildings. 10 ppm is considered a 
threshold limit value.• lncrC11Sed concentntions of am­
monia in the environment h.avc been documented to 
affect the hc:1lth of animals. Rue of gain 1n young pigs 
wus reduced by 12% during exposure lo aerosolized 
ammonia ac 50 ppm. and by 30% at 100 plm . ., Turkeys 
awnt:llnerl 1n the presence of 10 ppm o NH3 bad de­
mioration of their normal mucodll.ary apparacus: Ex­
cess mucus production, maned cill.a, and are:u of 
dccillad.on in the trach.cl tissues we.re detected !n 
birds exposed to 10 ppm of NH,.1~ Ammonia at a con­
ccnncion of 10 ppm affec.ted the quantit:itive clear­
ance of E.schcidlla coli from lungs, air sacs, and ltvcrs 
of mrki:ys aerosol-vaccinated agW1.St f co!lu To the 
author's knowledge. no reports on the adver.ie effects 
or toxic concentr:1tions of ammonia for horses have 
been published. Most likt1y, concmtncions toxic to 
other mammalian spcdo would be toxii; ro horses. 
Under the housing conditions or thJ., study, ammonia 
concentrations In 1 pony's stall exceeded 10 ppm dur­
ing both control wew. Clin1c:al signs suggestillg al­
tered respiratory tract furu:rlon wen: not cv1di:nt in this 
pony. Although ammonia in =t horse barns may not 
be at toxic concentradons, it Is well known that the 
horse's narun.1 siall environment of straw bedding and 
hay as a foodstuff proVldes appreciable respiratory 
cl:iallenge to all horses and is n:spon.si.blc for uumerous 
airway disorders, Including chronic obstructive aiiway 
disa.se. Veterinarians are most concerned about am­
monia's c.ffeas on neonatal and young foals beause of 
their immature =pinwry systems, incrc:ised suscc:p­
cibilicy to dise=asc:s, and increased lnbab.tion of am­
monia: owing to foal's propensity to spend a large 
amount of time la latenl recumbency. 

Research and reguLitory agencies have lndic:itcd 
Increased interest In ammonia as a potential air pol­
h.1tant." Confinement animal units .Produce Lage vol­
umes of animal waste on small land areas. Odors and 
other undesirable effects are persistent problems, 11 par­
ticularly because In many anas, new bou:,tng devtl• 
opmcus arc being c:omcruc:tc.d In rural arCLS wnue 
H.oc.k/liw:stoc.k production alttady exists. 

.Although the need to control production of am­
monia In broiler houses continues: horse owners are 
equally coo.c:crncd as more nonhorsc owncr.s voice dis­
ple:i.sun ove:r tn.1nure odors m.d rues 2SSOcl:at.ed with 
nearby horse farms. Srudics11 have Indicated that 
equine facilltie5 are h2bi12ts suitable for large-scale 
breeding of stable as well as house flies. Mean stable 
fly pupal producdon and wc:ight has been documented 
to be greuest in horses, compared to cattle, swine, =d 
chicken. manure.19 Flies serve as a nuisance to horses 
and to people working with h~ The £~ding of the 
face Diinduccs ocular lacrlmadon, damage, e0ujunc­
t:iva.l tismes, 2nd lll2Y upose horses to ny-bome path­
ogens. Fl!cs arc , vtct0r for the parasites Habronana 
and Onchoca-ci spp10-" tnd have been associa1ed with 
nonspecific and eosinophilic c:onjuIU:tMtis. 

1n our study, we moniwrul the ponic:,' fly-evasive 
behaviors. Beh:avior:u responses dicitcd by insect.activ­
ity are well knowu in domestic livestock. u Recording 
fly-induced movements as a means of monitoring fly 
population, has been used in grazing caule. u Ear 

AjVR. Vol ,1. No. 12. Dec=.ber 1996 

movements, skin twitches. tail movements, :ind kick­
ing and raising or limbs were viewed as fly-Induced 
reactions t.o st:ible files. n Ear flap rate was found to be 
posidvdy com lated wtth number of face rues. 1:1 Quan­
tit.1dve srudicsu-u in ca.ule ti.ave indicated th.at behav­
ioral responses of tail switching, ear flapping, and h~ 
toss1ng .arc posidvely com:.lated wi.th i.n!lect ~cttvtcy. 

Many methods arc used to monitor t1y popuw:iOllS 
in the mvironmcnt and include sticlcy tape, spot ord, 
baited jug trap, grill ex>unt, and subjective vtsua1 index.» 
The sticky rape ls a stmple quantitacive method to mon­
itor files in a horse bun environmen.t and Is frequently 
o.sed in commcrc:W. and recreati.oo.al. horse barns as a 
means to control Illes. Our study did not detcmune 
the typcS of flies attracted tO the sticky ily tape, though 
all were similar In appcarmce. The assodation of the 
dcc:rea.se ln numbers of Oic, on the sticky tape with 
pmods of decreased Oy--cvasive behavior suggests that·, 
the Oles that wen: caught on the tape were of the type 
to Mbotber" the ponies. Although a herd of 10 hones 
Wll!I pastured within 150 Ct of~ ponies' bun. rpdr 
numbe?S and pasture c:ondidon.s remained unc:hange.d. 
du.ring the +-week smdy. 

Development of houseily larw.e is dependent on 
ma.nure pH and tcmpcrarun. Manure pH of 2 Is con­
sidered toxic: to housefly larvae and prevents devel­
opmmL' The sodium bisulfate lowered the manure pH 
to this toxic value and would lave pttVented flies from 
latching in this manun:. The range of time for larval 
development at the: environment tempcn.turc: of 35 C 
(95 F) is 9 to 22 days. and at 20 C (68 F) i!I 6 to 8 
days.17 The average daily temperature throughout this 
smdy was 24.8 to 27.7 C (76.6 to 81.9 F). Testing was 
done on day 7. The decrease Ill fly numbers and fiy­
cva.sive behaviors on dAy 7, the day of tesdDg. mscy 
b.2ve been attribuublt to decreased wv:tl development 
secondary 10 low manure pH. One could speculate 
that.. not only could fly ~me not survive tn the acidic 
manure, but chat the change in pH made ~ lWl.llUtt 

less am:ictive u a breeding site to Wes already ln the 
area. Water coatcit of manure does not tniluc:nce fly 
larval development unles.s the manure l.s exm::mely liq­
uid or -soupy.= Our ponies' manure wa.s of normal 
con.sutc:nq, &nd thw, water content 'IV1lS not thouglu 
to b.ve Influenced fly development-

Our findings suggest that sodium blsulfatc would 
be an effective method or dea-easing ammonia conccn­
cndon md x:xve 11$ a method of G.y toncrol 1.u horse 
b= . 

•Pim C. Depam-nenr of E:uomolos),, College of Apiculrural 
Sdc.ccs, Pmnsyfvanl.a State Uaivas!rr, Pa:aoaal conummiadoll, 
199,. 

•Joac,-Hamihon Co. Walbdd&c. Chlo, · 
'N■donal ~ Om:a u:nu:r, US 1xpUlmCDl of Commc:n::. 

A.hc"111c.. NC. 
•Mtn« Saur, Appllantt Co, Plasburgh, PL 
•l,ab SaCety Co, Jlll<:S'fillc. W\J.. 
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week. On the evening of d:iy 7 o( c:ich week, suil\s were 
washed and lbc: ponia were housed on p;unu,: ovc:rnighr.. 
All proadure5 wen: the same during week! l.and 3 (control 
weeks), except thl.t sodium bisulf.ate -.s not tipplicd. Fly 
repc.11= were no1 appUed du.rtng the: sturly. Throughout the 
4-wc:ek srudy, 10 [c:ma_le hoC$es were ii-srured in an approx­
imately 25-acre field wttb its closest fen~ line 150 [t from 
the bun hou.slng the study ponies. Aver:ige mibie:u and the 
bigli tUld low loc::,l wnpu:u.un:s wen de1Uffline(i !or eu:h 
week from daa. obtained from the Nadonal Clim.:itic Data 
Ceruu.• 

Ammouia determin:ltion--Ammonia concentration was 
m=mi by use oC a hand.held piston digir,11 succ!on pump" 
and Auer ammonia detection cµbes.• The rubes bad II range 
of 2. to 500 µl/1. (scnsittvlty limit of l µl/1..), wtth a direct 
nadlng scale on I.he mbe. For ncgrding the ammonia c:on­
cc:ntr.u:ion., the devlce ""25 hdd about 15 cm above the reglon 
In the ,ian with the dirtiest bedding (most paclted moist 
manure) and a stngle reading was oblldned. 

M.a!mre pH determination-A 60-ml volume of manure 
was c:ollc:acd from an ara ln the pony's sr:all' with pac:ked 
feces. bedding. and urine and wu mixed wtth. an eqml vol­
ume of distilled water. A pH meter was sub111t1'ged in che 
manure slurry and the pH wu recorded.. The pH melt!' was 
wuhed., dun eallbr.ared. u.ring distilled w:nc, and the re-

. a,rdlng W3$ repeated. 

Fly CV2.lwatioo-Fly ta-pes were hung £rom the cdllng 
of the center of each. ,tall on the morning of day 7. After 7 
lio-ws, tapes were n:mavai, and Ilic, a.dhc:rtng to the: sticky 
sumcc were counted. &ch pony was v!deot.iped for one 9-
hour session on day 7. The tapes M:l't coded so that the 
cr.ilu.:uor (SM) did not know which smdy week rape was 
being vir:wed.. Quanticacive rneasW"CS Included tllil swish. 
be:ui toSS, ldc:k/.strike frC(!Ucncy. and tocal fly-naslve behav­
ior (tow c:ouru of tail swish, bead toss, and ku:k/strikc). A 
wl swisll w.as de.6.ned as• moving of r.he tail past Its ~rtic:al 
posicion. A lied toSS ,ns denned as a IJ!ting up or lowering 
of the nose past the nomi:u plane. A ldclc/slrike· w:is defined 
as a r:zis!ng oC lhe l1ind (k!clc) or front (strike:) Coot. . 

Statbtlcal mal~ t'rtcdmall's nonpu:amc:a1c n:• 
peatcd =res test W2S used to detumi.ne whether am­
monia values, manure pH. number of files, and liourly 
!Icqucncy of 1ly-evastve behaviors wer~ cll.ac:rent betwa:n 
smdy wedcs. The Dunn's muldple comparisons t:eSt wu used 
£or pairwise testing. Values were considered s!gni.6=t at P 
< o.o,. . 

Results 
-Ammonia derrnnloadon--Ammonia concentra• 

don was lowa-cd durlng sodium bi.sulfate tre:icmcnt 
(Table 1). It wa.s not detcct:t~le ln any of the. 4 stalls 
after the -+.+-kg .sodium bisul!ate tracmcu and In 3.of 
the 4 .stalls after the 2.3-kg sodium bisulfate trciancnL 
Although the Friedman's uonpanmeaic re-pe:1ted 
me:isu= t~t !ndic:at.ed signific:uu vui:idon :i.mong the 

Table l~monia concentration, manure pH, and num­
ber af flies in a bem environment after treavnent ot the 
stall with .sodium bisulfate 

w.. Ka,aroi • ~ ~ ts (I.M,ll· l&.D 1%lMS,01· 
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groups (P = 0.0016), the small sample si:e preveoted 
the Dunn's multiple comparison test rrom revealing , 
s:.gnific::int d.ilferenccs when groups were c:ornpared in 
paU'V/\Se fashion. 

Mmurc pH determination-Manure pH WllS 

lower during I.he sodium bi5¥1Iate treatment periods, 
compared with the control week values (Table 1). The 
week-to-week vartation was s1gnlficant (P 02 0.0009). 
The Dunn's multiple comparisons test lndic:ucd sig­
ni.ficant difference between week 1 (control) and week 
2 (treated). 

Fly en.luadoo-Num~ of flies c:olkcted on the 
fiy tape we:re decreased durtng both sodium bisul!ate 
creaanent pcrtods, compared wi1h contt'1Jl week num­
ber:s ('Iable 1) . . 'Ihe Dunn':s multiple comparisons tc:st 
!ndic:ate.d significant differ=c:c bet:wem weclc. l (con-
crol) and week 4 (treated). ,. 

Hourly frequency rates for tail swish, head toss, 
kick/s.rlkc, and total Ry-cv-asive behavior were calcu­
lated (Table 1). All hourly £requency r:nes. were lower 
during both sodium bisulfate treatment periods. Al­
though the Friedman's nonpar.ametrk repeated mca.,­
uri:s test indicated stgnilicant vui.a.tion among the 
groups for tAil swishes, the small sample size prevented 
the Dunn's multiple comparisons test from revealing 
sigDi.fu:ant dilfcrcnces when groups were compared in 
pairwise fashion. Although the difference in frequency 
r:itcs for he:id toss, kick/strike., and total. Dy-ev:isive be­
havior were not sucistially significant. review of the 
data indicated a strong trend toward decrease in e:ic:h 
activity during the so«;Uum bisulf:lte tre:itmcnt periods .. 

Table 2--i:lasults of fly-evasive behavior of ponies in a 
barn environment after treatment of the stall with sodium. 
bisulfate 
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Pony observation- Signs of cutaneous lesions or 
lameness were not evident during the s.."Udy. Ponies ace 
bay placed on the floor in the stall corner. Their eating 
bablL5 usually resulted in sprciding the hay around 
25% of the stall over the soiled manure. Cutaneous 
muz:le lesions or !1.gns of gastrointestinal tract dys­
function were not apparent .during the study. Abnor­
malities of appearance, actions, or attitude of my pony 
were not observed during the +-week study. 

T cmper:uure-A verage ambient and the high and 
low tc::npcmcures were not stati.stic:illy dilicrc:nt during 
the sodium bisulfate tre::icment periods. compared with 
control weeks. Average daily temperature for the 4 
weeks ranged from 24.8 co Z7.7 C (76.6 co 8l.9 f). 

Discussion 
Ammonill is a known respiratory tract irritant in 

human bcings,7.a rats,0 pigs,1° cows, 11 CU11<C"'/5, ii.JJ :md 
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Effect of daily floor treatment with sodium 
bisulfate on the fly population of horse stalls 

Corinne R. Sweeney, DVM; Tiffany Scanlon, BS; Gail E. Russell, BS; Gary Smith, PhD; 
Raymond C. Boston, PhD 

Objective-To determine application rate and effec­
tiveness of sodium bisulfate to decrease the fly pop­
ulation in a horse bam environment. 
Sample Population-12 privately owned farms in 
southeastern Pennsylvania. 
Procedure-Application rates of sodium bisulfate 
were approximately 2.3 kg/stall, 1.1 kg/stall, and 0.5 
kg/stall. Two or 3 stalls were treated, and 1 or 2 stalls 
were not treated (control stalls) at each farm. Farm 
personnel applied sodium bisulfate in treated stalls 
daily for 7 days. Fly tapes were hung from the same 
site in treated and control stalls. After 24 hours, the 
fly tape was removed, flies adhering to the sticky sur­
face were counted and recorded, and a new fly tape 
was hung. This procedure was repeated daily during 
each of the testing periods. 
Resu lts-Following the application of 2.3 kg of sodi­
um bisulfate/stall, the numbers of flies collected on 
the fly tape were significantly decreased in treated 
stalls. compared with control stalls during the same 
time periods on 9 of the 12 farms evaluated. 
Following the application of 1.1 kg of sodium bisul­
fate/stall, fly numbers were significantly decreased in 
treated s1alls on 6 of the 9 farms evaluated. Following 
the application of 0.5 kg of sodium bisulfate/stall, fly 
numbers were significantly decreased in the treated­
stalls on 3 of the 4 farms evaluated. 
Conclusions and Clinical Relevance-Our findings 
suggest that sodium bisulfate would be effective for 
fly control in horse barns. (Am J Vet Res 2000; 
61 :910-S13) 

Volatilization of ammonia has been attributed to 
microbial decomposition of nitr0genous com­

pounds, '..1 principally urea, in equine manure. Manure 
pH has a decisive role in ammonia volatilization'; 
ammonia release is small when manure pH ts< 7.0 but 
substantial when pH is > 8.0. Acidification has proven 
to be an efficient method of reducing ammonia losses 
in cattle slurry.• Sodium bisulfate, a dry acid similar in 
size and consistency to coarse salt crystals, is used to 
reduce ammonia concentration' and provide an envi­
ronment in which bacteria cannot grow by lowering 
the pH in p,oul tty litter. Sodium bisulfate (2.3 or i.5 
kg,'9.3 mm) applied to a horse stall environment daily 
decreases ammonia concentration, manure pH, and 
number of flies in the stall environment, com~ared 
with a control period without sodium bisulfate. Fly-
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evasive behavior patterns of ponies occupying the 
stalls including tail swishes, head tosses, and kicking 
or striking, are decreased during the period of sodium 
bisulfate application.' 

Results of studies indicate that equine facilities are 
suitable habitats for large-scale breeding of stable flies 
and houseflies.' Mean stable fly pupae production and 
weight is greatest in horse manure, compared with cat­
tle, swine, and chicken manure.7 Flies are a nuisance to 
horses and people working with horses. The feeding 
activity or face flies induces ocular lacrimation, dam­
ages conjunctiva! tissues, and may expose horses to fly­
borne pathogens. Flies are veqors for the parasites 
Habroncma and Onchocua spp-:4'' and have been associ­
ated with nonspecific and eosinoph.ilic conjunctivitis. 
The purpose of the srudy reponed here was to deter­
mine application rate and effectiveness of sodium 
bisulfate' to decrease the fly population in a horse barn 
environment. 

Materials and Methods 
Farms-Twelve privately owned farms in southeastern 

Pennsylvania were used for test sites. The wms were chosen 
on the basis of their accessibility and the willingness of fa.rm 
personnel to record data. Age of the barns ranged from 2 to 
140 years (mean - SD, S2.7 - 43.S years). Barns were built 
of wood. cinder block. stone, or some combination of these 
materials. Flooring materials in the stalls were rubber mats 
(n • 7), dirt (3). stone dust (1), or blacktop (1). Bedding 
materials were wheat straw (n • 7), sawdust (i), or wood 
sh.avings (1). Three to S adjacent identically sized stalls hous­
ing horses at least 12 hid were used in the study. Stall sizes 
varied from farm to farm with a range of 93 to 13.8 m1

• 

Although the manure handling procedure was the same for 
all stalls in a barn on each farm, procedures varied among 
f.ums. Bedding material was removed completely from stalls 
daily on 8 farms. Four farms picked up only fresh manure 
daily. Concunmt fly control methods were used on 8 farms 
and included chemical fiy spray of stalls, fly attractant lighrs, 
or fly spray on ho= on occasion. Experimental protocols 
were reviewed and approved by the Clinical Investigation 
Review Committee of the Department of Oinical Studies, 
New Bolton Center, University of Pennsylvania. 

Appllcation-Applic:ation rates of sodium bisulfate 
were approximately 23 kg/stall 1.1 kg/stall, and 0.5 kg/stall. 
At 10 sites, 2 stalls were trt:1ted, and 2 stalls were not treated 
(control stalls). At l site, 2 stalls were O't3ted, and l stall was 
not ireated (control stall). At 1 site, 3 stalls were treated, and 
2 sulls were not treated (control stalls). Fann personnel 
applied sodium bisulfate to O't3ted stalls daily for 7 days. 

Study de,ign-The 12-weck scudy was pc:rlormed from 
June 18 through September 7, 1998 and was scheduled :is fol­
lows. The first day of testing was between Jun 18 and Aug 7. 
The mean temperature durtng this period was 75.2 - 4.0 F 
(range, !53.l to 93.3 F). All 12 farms first evaluated the 2.3-
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kg.lstall application rate. Between l and 14 days following 
completion of the 2.3-kg/stall testing, 9 of the 12 £arms began 
testing the 1.1 kg/stall application rate. B(cween 1 and 15 
days following the completion of the 1.1 kg/stall testing, 4 of 
these 9 farms evaluated the 0.5 kg/stall application rate. 

Fly evaluation-Fly tapes~ were hung from the same 
sites in each created and control stall. Sites used were the ceil• 
ing of the center, front, or rear portion of the stall. Twency• 
four hours later, the fly tape was removed, flies adhering to 
the sticky surface were counted and recorded, and a new fly 
tape was bung. This procedure was repeated daily during 
each of the testing periods. 

Signs of toxicosis-Horses stabled in the study stalls 
were observed daily for skin lesions, signs of lameness, or 
abnormalities of appearance, actions, or attitude. farm per• 
sonnel who handled the $Odium bisulfate were asked to 
report miscellaneous health problems and cutaneous iesions. 

Statistical analyser-Because the number of files in 
untreated stalls (ie, the background count) was not consis­
tently associated with fly reduction ataibutable to creaanent, 
mean daily and weekly counts of files aprured in each stall 
were determined. Inspection and preliminary analysis of data 
homogcndty suggested that dc:tennination of mean counts 
across replications would not lead to loss oC informadon. For 
each farm, mean daily and weekly counts of flies associated 
with treated stalls and files associated with untreated stalls 
were determined. Thus, data analysts was based on a data set 
containing the following variable,: treatment, count of files 
in treated stalls and untreated stalls, and farm identification. 

To examine the likelihood of the outcome of the exper• 
iment being influenced by the temporal offset of the treat­
ment applications, we fitted a model including time period 
and farm to the normalized background counts. U back­
ground count changed during the experiment, changes in fly 
numbers in treated stalls might otherwise be erroneously 
ataibuted to efficacy of treatments. · 

To compare efficacy of the 0.5-, 1.1-, and 2.3-kg/stall 
application rates, we used a Poisson regression model in 
which overdispersion was accommodated. '0 Rationale for use 
of this modd was based on an application of Poisson regres­
sion by Clayton" in which the capacity of a new anticonvul­
sant drug to 3$Sist in the: control of epilepsy was modeled. 
Componenrs of our model included fly count (the dependent 
variable), background count as the exposure rate, tre2tment 
(as 2 indicator variables, with the 0.5-kg/stall application rate 
as the referent level), and farm (as 11 indicator variables). 
Differences were considered significant at P < 0.05. 

Results 
Fly evaluation-After application of 2.3 kg of sodium 

bisulfate/stall, numbers of flies collected daily and weekly 
on the fly tape were significantly decreased in treated stalls, 
compared With control stalls, dwing the same time periods 
on 9 of the 12 fanns evaluated (Fig l and 2). After appli­
cation of 1.1 kg of sodium bisulfatdstall, numbers of Dies 
collected on the fly tape daily and weekly were significant­
ly decreased in mated stalls, compared with control stalls. 
during the same time periods on 6 of the 9 farms evaluat­
ed. After application of 0.5 kg of sodium bisulfate/stall, 
numbers of flies collected on the fly r.ape daily and weekly 
were significantly decreased in created stalls, compared 
with conaol stalls, during the same time periods on 3 of 
the 4 farms evaluated. 

Changes in background count were not significantly 
associated with time of experiment Fly numbers in any 
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Figure 1-Mean daily fly counts in stalls treated with 2.3 kg (Al, 
1.1 kg (Bl. or 0.5 kg (Cl of sodium bisulfate and untreated (con­
trol) stalls on 12 horse farms. •Significant (P < 0.05) difference 
between groups. 

individual stall, either mated or conaol, were similar 
regardless of day of a-eaonent Magnitude of decrease in 
fly numbers in u-eated stalls was not different between 
the 2.3- and 1.1-k~stall application rates. Decrease in fly 
numbers in the 0.5-kg treated stalls was significantly less 
than that in the 2.3-kg and 1.1-kg treated stalls. 

The overall model was significant (P '" 0.01), and 
the admission of over-dispeTSion was judged to be war­
ranted (P • 0.01). Dispersion of the final model was 
approximately 0.4. Incidence rate rados for the 1.1- and 
23-kg applic.ation rates, compared with the 0.5-kg rate, 
were significantly lowened (ie, reduction in fly count for 
the 1.1- and 2.3-kg rates was significant. compared with 
the 0.5-kg rate). The incidence rate ratio for 1.1-kg rate 
versus the 0.5-kg rate was 0.61 - 0.10 and for the 2.3-
kg rate versus the 0.5-kg rate was 0.60 - 0.10. A differ­
ence between effeccs of the 1.1-kg and 2.3-kg applica­
tion rates was not detected. In a practical sense, this 
means that approximately 40% fewer flies per day were 
in the 1.1- and 23-kg treated stalls than in the 0.5-kg 
treated stalls. The incidence rate ratio for 0.5-kg appli-
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Figure 2-Mean weekly fly counts in stalls treated with 2.3 kg 
!Al. 1.1 kg (B), or 0.5 kg (Cl of sodium bisulfate and untreated 
{control) stalls on 12 horse farms. "Significant lP < 0.05} differ­
ence between groups. 

cation rate versus background count was 0.21; that is, 
application of 0.5 kg sodium bisulfate suppressed fly 
counts by approximately 79%. 

Different patterns of response amongst the fanns 
was also detected Three fanns (No. 6, 7, and 11) sus­
tained the best fly control with incidence rate ratios 
ranging from 0.02 to 0.40. compared with the reference 
farm (No. 1). Six farms (No. 2, 4, 5, 8, 9, 10, and 12) 
achieved approximately the same level of control as the 
reference farm, and l farm (No. 3) sustained the low­
est level of fly control, with incidence rate ratios 3 
times higher than those of the reference fann. 

Signs of toxicosis-No signs of cutaneous lesions, 
lameness, or any other health problems were evident in 
horses stabled in the treated stalls during the study. 
Signs of cutaneous lesions or other health problems 
were not evident among personnel handling the sodi­
um bisulfate during the study. 

Discussion 
The study reponed here was designed so that each 

~am served as its own control, preventing differences 
m barn setting, floor or bedding material, and stall 
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cleaning procedures from influencing evaluation of the 
effect of sodium bisulfate. Pairing treated and control 
stalls and evaluating them during the same time period 
eliminated the effect of season and weather on the fly 
population, because the control period and treated 
period were concurrent. 

Many methods are used to monitor fly populations 
in the environment, including sticky fly tape, spot 
card, baited jug trap, grill count, and subjective visual 
index. 11 Sticky tape provides a simple quantitative 
method to monitor £lies in a horse barn environment 
and is commonly used in commercial and recreational 
horse barns to control flies. Sticky fly tape was effective 
in a previous srudy' that monitored fly counts in horse 
stalls. Our study did not determine the types of flies 
attracted to the sticky fly tape. 

Development of housefly larvae Is dependent on 
manure pH and temperature; manure pH 2 is consid­
ered toxic to housefly larvae and prevents their devel­
opment.' Sodium bisulfate de~ manure pH and 
likely prevented flies from hatclung in manure in the 
stalls of our study. Larval development time at an envi­
ronmental temperature of 35 C {95 F) or 20 C (68 F) 
ranges from 9 to 22 days or 6 to 8 days, respectively. u 
Although the decrease in fly numbers during the peri­
od of treatment may have been attribu table to 
decreased larval development secondary to low . 
manure pH, this theory would not account for the 
decreased fly numbers detected in treated stalls within 
24 hours of application of sodium bisulfate. The 
authors speculate that the change in manure pH made 
the manure less atoactive as a breeding site to adult 
flies already in the area. 

The explanation for sodium bisulfate's lack of 
effectiveness in reducing fly numbers on certain farms 
using a particular application rate was not readily 
apparent Mean weekly fly counts and mean daily fly 
counts in control stalls on these fanns ranged from 
26.5 to 765 and 3.8 to 109.3, respectively. 

The effect of sodium bisulfate in decreasing fly 
counts in ttcatcd stalls was detectable on the first day 
of tteatment and persisted at the same level throughout 
the week. suggesting that the change in the environ­
ment made the stalls immediately less appealing to the 
flies. A previous srudy' has documented the effect of 
sodium bisulfate on lowering the pH of horse manure 
and decreasing ammonia concenoations in stalls. It 
seems likely that the effect on pH or ammonia concen­
tration is responsible for the stalls' decreased appeal to 
flies. Although it may be recommended that applica­
tion be performed daily or every other day, the imme­
diate effect detected in the srudy reported here suggests 
that treatment may be used as needed, because cumu­
lative effect is not necessary to achieve decreased fly 
counts. 

Results indicated that the highest application rate 
(2.3 kg/stall) had no advantage over the moderate 
application rate (1.1 kg/stall). Although results did 
suggest that the decrease in fly counts was not as great 
with the lowest application rate (0.5 kg/stall), sodium 
bisulfate remained effective on 3 of the 4 fanns in 
which stalls were created with that chemical concen­
tration. To have the greatest effect, an application rate 

AJVR,Vol61, No.8,August2000 
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• 
of 1.1 kg/stall is recommended, although application at 
0.5 kg/stall remains effective. The authors recommend 
that application be performed initially on a daily basis 
and continued as needed. 

At no time during the study were there indications 
of adverse effects in horses stabled in treated stalls or 
fann personnel handling the sodium blsulfate. Safety 
issues were not expected, because sodium bisu!fate is 
accepted as safe and can be useci in food.d 

' ComfortZoru:.Jones-Hamilton Co, Walbridge, Onio. 
"TAT Oy paper, Walco-Unck Co. Valley Cottage. NY. 
'Pitts C, Pennsylvania Seate Univenicy, Philadelphia, Penn: Person.al 

communladon, 1995. 
'Food Chemical Codex, 4th ed, 1997, Washington, DC: National 

Academy Press. 
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• • • • .'ft • • 

Driss Benmhend June 19, 2003 
Biopesticide and Pollution Prevention Division 
Biochemicals Branch 
Office of Pesticide Programs 
U.S. Environmental Protection Agency 
Crystal Mall Building #2, 911l Floor 
1921 Jefferson DaVis Highway 
Arlington, VA 22202 

Dear Driss: 
Following up on the action items from the May 7lll meeting to discuss and resolve the issues with the 
Comfort Zone registration application and to expedite approval please find the following: 

1) To respond to Agency concems over exposure to dust since the product is Toxicity Category I 
based on eye irritation, the exposure being both to the animals and also to humans (workers, 
horse owners. children) a statement has been added to the label that horses should be removed 
from the stall while the Comfort Zone is being applied, and further details of the sodium bisutfate 
beads (sample are provided at may 7-ai meeting) are provided to indicate that the product as 
produced is dust free, and is of such a hardness that shipping and handling will not cause the 
beads to break and form a dust. 
A detailed description of the manufacturing method! the sodium bl sulfate granular beads (MRI D 
45516001 ; page 3 of the confidential attachment, ) including a flow diagram (pages 8 and 9 of 
the confidential attachment) shows that the final step in the production scheme where the molten 
sodium bisulfate is sprayed inside the top of a vertical spray chamber to produce the spherical 
beads approximately 0. 75 mm In diameter. The cooled beads are then passed through a 40-
mesh sieve to remove small particles and dust to ensure a dust free product. 
The hardness of materials is measured by a relative scale of hardness called the Moh's Scale. 
The Moh's scale was devised by the German geologist Friedrich Moh in 1812 and has been a 
valuable aid to identifying minerals ever since. Here are the ten standard minerals in the scale. 

1. Talc 
2. Gypsum 
3. Calcite 
4. Fluorite 
5. Apatite 
6. Feldspar 
7. Quartz 
8. Topaz 
9. Corundum 
10. Diamond 

The Moh's scale is strictly a relative scale. In terms of absolute hardness, diamond (hardness 10) 
actually is 4 times harder than corundum (hardness 9) and 6 times harder than topaz (hardness 
8). Because it isn't made for that kind of precision, the Moh's scale uses half-numbers for 
irrbetween hardnesses. Dolomite, which scratches calcite but not fluorite, has a Moh's hardness 
of 3½ or 3.5. On the Moh's scale the hardness of the Comfort Zone beads are rated at 4 and are 
hence unlikely to produce dust or other fine particles on handling or shipment. There are a few 
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- *Manufacturing process information may be entitled to confidential treatment* 

Driss Benmhend ••• •• • • • • • • 
Comfort Zone •• • • • • • • • •• • 
June 19. 2003 • • • • ... . . . 
Page 2 

• • • • • • • • • • • • 
handy objects that also fit in this scale. A fingernail is 2½, a penny is 3,;i icnife blade:is SV,, giab: 

• • •• is 5½, and a steel file is 6½. • • • • • • • 
Sodium bi sulfate Is also known to be hygroscopic ( e.g. Merck Index, 9th Edition page 1109; 
....... is soluble in 2 parts of cold water, and in 1 part of boiling water.) and 
~ s water from the air and its surrounding. On application to the floor of the stall and 
to the bedding materials, the granular beads will begin to absorb water and dissolve, again 
eliminating the possibility of dust exposure to the eyes of humans or animals. 

2) Attached to this letter is an updated version of the drafl Comfort Zone label, this label now 
conforms to the discussions at the May 7111 meeting, comments by Linda Hollis, and the Warranty 
Statement has been revised along the lines of one provided by Ms. Hollis. The warranty 
statement has been reviewed and approved as suitable for the Comfort Zone label by the Jones 
Hamilton attorneys. 

Changes made to label and reflected in this iteration are: 

a) 

b) 

c] 
d] 

e] 

All mention of trailers has been removed from the label. This was done at the 
request of Jones-Hamilton . 
Above the detailed use instructions, in the Directions for Use section of the label 
a capitalized statement has been added as a result of the meeting discussions. 
This statement says, REMOVE HORSES FROM STALLS WHILE APPL YING 
COMFORT ZONE9 
As per the meeting discussion no REI statement is required. 
As per the meeting discussion, no separate PPE statement is required, Dr Reilly 
concurred that the "Wear goggles or face shield and rubber gloves when 
handling• statement is properly placed in the precautionary statement 
immediately under the signal word DANGER. 
In the Directions for Use section the statement "The active ingredient of 
COMFORT ZONE9 is approved by FDA as a general purpose feed additive for 
animal feeds" has been removed as a result of the meeting discussions since 
BPPO staffers considered it irrelevant to a pesticide label. 

Driss, this information and the new draft label have resulted from the action items assigned to Jones­
Hamilton at the May 7ttt meeting. If you have any questions or need further information please do not 
hes· to contact me. The May 7th meeting I think resolved all of the outstanding issues and I look 
fo rd t receiving an approval soon. 

) 
Carl Knueven [Jones-Hamilton) 
Bernie Murphy (Jones-Hamilton] 
Ed Johnson [TSG - Washington) 
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Jones-Hsmit.on • Comfort Zone • 33907-7 
Page Bot 24 

PHYSICAL/CHEMICAL CHARACTERISTICS 
(Guideline 151-17) 

SOLUBILITY: Water [cold) 28.6 g/1 OOg@ 25°C 
Water [hotJ 1 OOg/ 1 OOg 
Alcohol - slightly soluble 
Non polar organic solvents - insoluble 

VAPOR PRESSURE Not applicable to manufacturing use or end-use products [See 
Table 2 in OPPTS 830.1000]. 

FLAMMABIUTY 

EXPLOOABILITY 

Not required. These data are only required if the product 
contains a combustible liquid (See Footnote 6 to Table at 40 CFA 
158.190, page 93 in July 2000 edition of CFR Trt:le 40) 

Not required. These data are only required if the product is 
potentially explosive [See Footnote 7 to Table at 40 CFR 
158.190, page 93 in July 2000 edition of CFA Title 40) 
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Jone&-Hamilt.on - Comfort Zona - 33907-7 
Pege 8 of24 

Prccadura #:- JHJW~1.QC Page 1 of2 

Title: ACIDITY ANO ASSAY DETERMINATION Issue Date: 318/98 

OF SOOIUM BISULFATE. Rtv.t:1 

ACtOfTY ANO ASSAY DETERMINATION OF SODIUM BISULFA TE 

PURPOSE 

This procedure documents the steps required to determine the acidity (as % H~OJ or 
sodium bisulfate by titration. From this acidity value, the matenar assay (as-% · . 
NaHSO.), the % N~so., and the .free su~ric acid (If present) can be calculated. . . . ~ . ' ... 

- RESPONSIBIIJTY 

This procedure Is routinely used by Shift Leaders, Operators,. Loaders-, end Quality 
C.ont;ot pe_rson.n~ fo·r monitoring the. process ·and· certifying_ end product. 

RESOURCES 

The following materials are req~ited to perform this procedure: 
. . 
Beaker,. 100 ml buret, magnetic stirrer and etlr bar, top loading baJance (with readability 
of 0.01.. g), 1 N sodium hyd~xf~e. Phenolphthalel_n indicator, water, calcuJator. · 

GENERAL HY.GIENE ANP S~FETY 

The folloWing personal protective equipment must be w~rn when p~rfoirniog thi~. 
procedu~; · · · 

Safety glasses 

PROCEDURE . · 
. . 

1 ~dd appro.xlmately 100 ~Is of water to a dean ~aker. 

2 Add a.3'.00 g·sample of sodium bi~_oifate into 'the water, ·either with a weighing 
boat or by taring the bea~~ on the ~lance and adding the SBS directfY-.to the 
',Yater. · 

3 Tran~er· sodium· blsulfate io the beaker, and add 3 to 5 drops of phenolphthalein 
indicator and stir bar. . 

I 
/ 33 



Jone&-Hamiton • Comfort Zone• ~907-7 
Page 9 of 24 

PTOC«fuN-= JHJW-4C1..QC Page2of2 

Trtle: ACIDITY AND ASSAY OETERMINA TION laue Date: 318196 

OF SODIUM BISULFATI: Rev. ti,; 1 

4 Place the beaker on the magCletic ·stirrer and diss9lv~ the sodium bisulfate. The 
mixture should be clear. 

5 Fili the buret with 1 · N sodium hydroxide using the gravity feed system. This will · 
standardize the buret vc;,lum& to O and send any residual sodium hydroxide to the· 

6 

8 

9 

10 

drain. ·· 

Add.sod!um hydroxide t~ tf1e.beaker slowly until a pink.or purple end point 
appears ana· remains. · . . ... 
. ' . 

Note th~ final level o~ sodium hydroxide lr:i the buret to the nearest 0. 1 ml. 
. . . . 

Determine the % H2SO4 by .reading from the Titration Ghart or by calculating 
using tht;! follQWing formula: . . . . . · 

% H2sO. :::r mis of NaOH x N NaOH x-4,904 
weight of sample in grams 

Determine the%. NaHSO .. by readfng from the Titration-chart or by calrulating 
~sing the following· formula: 

_· % NaHSO4 ir % H2SO_. x 2".448 

lfthe %·NaHSO4 is•equal to 99.7% {100% less 0,3%-.formoisture), there is no 
fr~ sulfuric acid or Na2SO4 present: 

11 .. If the% NaHSO4 is l~ss than 99.7% (1"00% less 0.3%.for moisture}, the 
remaininQ material is~ Na2 sO •. and is calculated.t~ following way: 

% N~so·, • 99.7¾ - %.Na°Hso, 

12 If the% NaHS04 is greater than.99.7% (100% less 0.3% for-moisture), there is 
free sulfuric acid ~vailable-. This free .s"ulfu~ acid Is c~lculated by the following: 

Free% H2SO.., = % NaHS04 - 99.7% 
. 2.4487 

QUALITY RECORDS 

None 
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Lot No. 

Acidity as % H2S04 

Assay as % NaHSO4 

Moisture as % H2O 

% as Insolubles 

% as Iron 

+ 
+ 
+ 
+ 
+ 
-

Jone&Hamilton • Comfort Zone · 33907-7 
Page 10 of 24 

S8S ANALYSIS 

A191X1 

38.4 

94.0 

< 0 .4 

< 0.05 

< 0.01 

Screen Test (Cumulative %) 

10 Mesh 0.00 
20 Mesh 37.75 
40 Mesh 99.07 
60 Mesh 99.98 

100 Mesh 99.99 
100 Mesh 100.00 

Lost 0.00 

Testedby u f- f,.,_ r 
7 ,f 

Date 1/22/2001 
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Lot No. 

Acidity as% H2SO4 

Assay as % NaHSO4 

Moisture as% H2O 

% as Insolubles 

- % as Iron 

+ 
+ 
+ 
+ 
+ 
-

• 

Jooe&-Hamilton • Comfort Zone - 33907-7 
Page 1 1 of 24 

SBS ANALYSIS 

B021X4 

37.9 

92.8 

< 0.4 

< 0.05 

< 0.01 

Screen Test (Cumulative%) 

10 Mesh 0.00 
20 Mesh 48.09 
40 Mesh 99.81 
60 Mesh 100.00 

100 Mesh 100.00 
100 Mesh 100.00 

Lost 0.00 

Date 2/09/2001 
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lot No. 

Acidity as% H2SO. 

Assay as% NaHSO4 

Moisture as % H2O 

% as Insolubles 

% as Iron 

Jones.Hamiton -Comfort Zone -33907-7 
Pege 12 of 24 

S8S ANALYSIS 

C221X1 

38.6 

94.5 

< 0 .4 

< 0.05 

< 0.01 

Screen Test (Cumulative %) 

+ 10 Mesh 0.00 
+ 20 Mesh 32.51 
+ 40 Mesh 99.33 
+ 60 Mesh 99.99 
+ 100 Mesh 99.99 
- 100 Mesh 100.00 

Lost 0.01 

Tested by w f/ew~r• 
/ j 

Date 3/05/2001 
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Lot No. 

Acidity as % H2SO .. 

Assay as% NaHSO4 

Moisture as % H2O 

% as Insolubles 

% as Iron 

+ 
+ 
+ 
+ 
+ 
-

Jone&Hamilton • Comfort Zone• 33907-7 
Pege 14of 24 

SBS ANALYSIS 

H301X3 

38.3 

93.8 

< 0.4 

< 0.05 

< 0.01 

Screen Test (Cumulative%) 

10 Mesh 0.00 
20 Mesh 57.97 
40 Mesh 99.03 
60 Mesh 99.90 

100 Mesh 99.98 
100 Mesh 99.99 

Lost 0.01 

Tested by /.zJ! [ !""'r' f . 7 
Date 9/04/2001 
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Jones-Hamilton -Comfort Zone - 33907-7CA 
Page 3 of9 

*Manufacturing process information may be entitled to confidential treatment* 

MANUFACTURING PROCESS 
[Guideline 151-11 ] 

The process used by Jones-Hamilton Company to produce sodium bisulfate is a continuous 
process. A schematic of the process is given in the Appendix. 

To produce sodium bisulfate, sodium chloride [NaCl] and sulfuric acid (H2S04) are reacted 
continuously in a molten bath of sodium bisulfate at 600 - 630 ° F 

The sodium chloride is obtained from a food grade production facility ( e.g. Morton Salt. a 
product data sheet is included in the Appendix]. The sulfuric acid is also a food grade product 
that comes from ore smelting operations [ eg Dupont. a certificate of quality is included in the 
appendix]. A ratio of 0.636 lb of sodium chloride per 1 lb of sulfuric acid is fed continuously 
into the reactor. The produced hydrogen chloride is pulled from the reactor by a vacuum and 
taken to an absorber tower where it is absorbed into water to produce 32% hydrochloric 
acid. 

The molten sodium bisulfate flows from the reactor to a holding tank [finishing pot] where 
water is added to reduce the temperature to 420°F. The molten sodium bisutfate is then 
pumped to a spray disk where it is sprayed out and cools as it falls in the air to form solid 
prills. The prills are conveyed, classified by screens and stored in above ground storage bins. 
From these bins it is loaded int.o rail cars. bulk trucks and packaged goods. Further details of 
the ISO 9002 procedures for the operation of the reactor are given in the Appendix. The 
materials used in the construction of the equipment used to produce the sodium bisulfate are 
stainless steel, carbon steel and other proprietary materials. 

Production samples of sodium bisuffate are collected at regular intervals over a 24 hour 
period. The production from each 24 hour period constitutes a particular lot [with a specific 
lot number). Analysis is performed on each lot. The anaty,t:ical data from five lots are given 
elsewhere in this volume. 

DISCUSSION Of THE FORMATION OF IMPUAmes 
(151-12] 
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Jon~lton -Comfort Zone• 33907-7CA 
Page 5 of 9 

Purer and TFC Purex• Salts 
Silver Sprin1s, NY and Rittman, OH Plants 

Descrfpticln 
hr-a-Salt JJ f.ood ,ride, aa,aeencd an.nulaa:d IOdiwn 
chloridl produeed in the vac-aum P&ll evapontin1 syst.em 
from QW, WUl'ellEd brine. The salt crymls ua cubic in 
s~ Tber$ are no additives. 
TFC l'1.a-a-Wt is prqwed by aw:in1 Purex• Salt with a 
~ ~cntradon otYellow Pnmiao!Soda (sodiwn 
!erroc:ymide), a "WIU't-sohsble andcakina ~encased in 
acc:«dlnce 'WiJtt 21a:It Sec..172.4.90. 
Y elJow Pnaiaa ol Sod&. as an !nc:ideiual, nonfu:nl;donal 
additiYe Wider 21 o=a Sec. 101.100 (a) (3), is exempt ftcrn 
label dl:cilr'llion on f'o0dl inc:ozpoqs:ina the wt. 

Chtmial ~l13Js 
JUUmaa Sllnr Sprialp 

T,nical 11.u,. 'l)pJcal ~12 .. 

l$odi.,. Ollarid• <•) 99.83 ~ .1 9U >99.6 
Caki.om S,._ {'} 0.13 "°· 19 

0,19 <l.4 
C.ueion, CIIJori.de ('Jo) 0.03 <<0.06 0.00 <0.03 
Maptejllm Chladde~) 0.01 <0.02 0,00 <0.04 
CsAM,uCa~) 520 <l.50 570 <1400 
Mciulan (1') 4 1 4 1 
luolubltt (1pm) ~ dO 
Ccppa-(ppra) 0.1 <0.A 0.0 41.l 
boo(ppm) 

Frei 0.2 <0.1 0,9 «l.O 
tconq,Jrr4N1 1.1 <2.3 l.1 <2,3 
S5o6mJla:i,ggy■tie{Hlm) 6 ..;13 6 <13 
1 1,.,.., .,~. tWGAN-lt--'r(.ASnl ,,,,_..,), 
, c--;••••~~~/#w~ ,1,..,P1J, 
1 u-u1tt1Y:,u,-r.1,M1-1. 

Nutrient Content (per 100&) 
Adi (J) >99 .9 . Maanestum (ml) 1 
Cek:irm (1111,) 50 Pocmlum (mg) 3 
ChJai4e <,} 6()-., Sodium <i) ~g.2 
lodiilo (u&) <100 

Other Plantll 
Seo PDS 105..2 (Mn-... Ml). PDS 105.3 (Hu=hinaoJ1, 
JCS). and PDS 103.4 (Weelcs. LA att<l Grand Saline. TX). 

Ph:,sical ProJ)fflles 
Pour ()cost) balk density is 1.1.,_ 1..2.5 &'ml (72 • 78 
lbc/tP). 
.Production u unscreened. reccivtna e coarse scalpin& of 
10-14 1DC$1l. 

SieffAnal 

11.S..S. Opmbf 
M•ll Micrcm" 

:zo !30 
30 600 
4() 4:25 
! 0- 300 
70 210 

1 0 
Pu 

Mein 
MN1l 
(crrt'/a) 

Paclaagfnc 
50&80 

Cominodit1 Codti.1 

,O lb.Bqa 
801b.Bap 
SemiBulkb,s 
Bulle 

t .i 
<2 
<2 

PunrSAlt 
1S1-4-
1522 
1570 
l.519 

40 
'7 

13 • 9 
. 1.17 

<7 

TPC Puns"' Salt 

1518 
1!73 
1$17 



Jone&Hamiton • Comort Zone - 33907-7CA 
Page6 of 9 

PAGE e,2/ " 3 

. 18/2081 13:26 51 3'341260 7 
ILfOfT FT HILL 

atUIP 
Tltt! mlrad,sC!(S£felf(e"' 

Jon• Haniltoo Co 
fllar(GBS 
Rall Statio't 
Toledo Sta1"1'4tY Yards 
lcfedo, OH 4:We0 
Attn: cart l(nU8'#91l 

~ DUCT: 
0A TE SHIPf)EC: 
OUP0"'1" ORDER NO: 
CUSTOMER ORDER NO: 
CONTAINER: 
NET QUANTITY: 

98% Sulfuric Add 
Septamber 17,2001 
DCFM 17209M7 
01-3· 
DuPont Tanl<Cer GATX-3469 
198846Ll)S 

Fort HII Pl.nt 
f1:l1!8"lMWRoad 

NoltJr &Md. Ohio 4!l)42 
41~1-4121 

S~ 17, 2001 

. - A r.EffT]FlC4If Cf QUAL-ClY , ~ bel0W ar• lh• ,..,_,,.ts of tN1S run on LOT NO 1001091628, from wtildi you received a lhlpmlnt In OuPcnt Tank 

Car GATX..«!Q. Meets speciilcatlonl. 

esae=BIYNNlI 
Add Snnath ~ ) 
Iran (ppm) 
LJOll TranemiNlon (%} 

MEIHOO 
S8300.~ .01 .GR 
58300,316.01.GR 
$8300.316.De.GR 

,SPECIEK'PIQN 
98.00 to Q0.50 
20.0 Mald!TVI' 
70 Mlnknum 

Produotlon T-=htllclan 

BfSL/LI 
98.60 

a.o 
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Procedure #: JHJW-320-PC 

Jone&Hsmilton • Comfort Zona • 33907-7CA 
Page 7 of 9 

Page . 
, 

ntle: REACTOR ANO FURNACE OPERATION Issue Date: 5/1/01 

Rev.#:4 

Reactor OperatJon 

The three most important operating parameters in the reactors are salt flow, sulfuric acid flow, 
and reactor temperature. 

Salt and sulfuric acid are fed at controlled rates to the reactor which is enclosed in a gas-fired 
furnace. The sulfuric acid flow is maintained from the Control Room by a flow control system. 
Toe salt flow is regulated by rotary wheel feeders equipped with potentiometers which can be 
adjusted to a constant feed rate. 

Toe salt and sulfuric acid flow rates into the reactors are adjusted to maintain the desired acidity. 
Due to the lack of consistent control of the salt flow and ease of control of sulfuric acid flow, the 

salt flow (as controlled by the potentiometer) is usually held constant while the sulfuric acid flow 
control is adjusted to maintain the desired acidity. The S8S melt that is created overflows from 
the indMdual reactors to the finishing pot (V-500). 

Due to the generation of HCI gas in the reactor, a considerable amount of foam is generated on 
top of the melt. This makes it difficult to see the melt unless the raw material feeds are turned 
off. 

Reactors 100, 200 and 300 are surrounded by a gas-fired furnace (H-100, 200, and 300) which 
is manually adjusted to control the reactor temperature at the desired point. Too 'low of 
temperature leads to incomplete reaction (residual HCI in the SBS) while excess temperature 
leads to the formation of pyrosulfates. The temperature in each furnace is monitored by a 
thermocouple suspended into the melt. Each·fumace is equipped with 4 burners that are 
tangentially mounted to promote a circular motion of combustion gases around tne reactor 
exterior, thus providing maximum heat transfer. The bun:,ers are manually turned on and off at 
different points to maintain the temperature in the reactor, while the furnace gases discharge 
through individual stacks monitored with thermocouples. 

Reactor 400 is surrounded by a gas-fired furnace (H-400) containing five (5) radiant-tube 
elements. Each radiant tube has a gas-fired t:,umer that bums inside of the tube, The tube is 
designed to radiate the heat of the burner to the reactor vessel. The temperature of the molten 
SBS is monitored by a thennocouple which automatically controls the five burners to maintain a 
temperature set by the operator. Each radiant tube has a recuperator that pre-heats the 
incoming combustion air with heat from the exiting combustion gases. The combustion gases of 
each tube exhaust to a main exhaust header that discharges to the atmosphere. 
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COMFORT ZONE 
EFFECTIVE MANAGEMENT OF NUISANCE FLIES OF HORSES 

® 

IN MANURE, ST ABLES, HORSE BARNS, PADDOCKS AND HORSE TRAILERS 

CONTROLS FLY POPULATIONS 
MAKES BEDDING UNSUITABLE FOR FLY LARVAE 

CONTROLS AMMONIA ODOR IN PADDOCKS AND MANURE PILES 

- ACTIVE INGREDIENT 
Sodium bisulfate (CAS# 7681-38-1] ............................................. .. 93.2% 

OTHER INGREDIENTS ............................................................................................ 6.8% 
Total 100.0 % 

KEEP OUT OF REACl;-I OF CHILDREN 

DANGER 

CAUSES EYE & SKIN DAMAGE 
HARMFUL IF SWALLOWED 

READ BACK PANEL PRECAUTIONARY STATEMENTS CAREFULLY 

READ ALL DIRECTIONS BEFORE USING THIS PRODUCT 

Manufactured by Jones-Hamilt.on Co. 
Walbridge, OH 43465 

EPA Registration No. 33907-? EPA Establishment No. 33907-0H-1 

NET CONTENTS: 50 lbs 
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WAIVER REQUEST FOR SPECIFIC DATA REQUIREMENTS 

rte Oral Toxicity (151 -10) 
A waiver of the acute oral toxicity study is requested, based on: 

i. its current widespread use in commerce in particularly in food 
processing and in animal feed additives .The material has GRAS status 
for use [a) as a pH control agent, end leavening agent. in cakes mixes at 
a level of 1 • 1 O grams of sodium bisulfate per 1 000 grams of total mix, 
and (b] as a pH control agent and processing aid in food at levels not to 
exceed good manufacturing practices. (GRAS Notice No. GAN 000003, 
a copy of which was submitted to BPPO in the original waiver request 
volume, Volume 339074]. 

ii. the fact that the Agency believes that the acute oral t.oxicity endpoint is 
3 ,000 g/kg based on information in Dangerous Properties of Industrial 
Materials ~ Edition [N. I. Sex & A. J. Lewis, Sr 1989, p. 2770] Van 
Norstrand Reinhold, New York. 

iii. the statement made in the 1992 lett.er from Bruce Sidwell [ at that time 
Section 3 Chief in SAAD) to Jim Hill at CSMA {copy of which is included 
in Volume 33907-4) that an oral toxicity study [MAID 41622302) 
submitt.ed by the Sodium Bisulfate Joint Venture and Jones-Hamilton 
that although the study was unacceptable but upgradable, but that 
upgrading it was not necessary since "the Agency is not currently 
requiring toxicology data on sodium bisulfate." 

• 

iv the Agency have previously decided in the reregistration process that all 
acut.e toxicity data for sodium bisutfat.e were waived or not required 
based on the extensive documentation provided in the literature on this 
chemical [footnote1 to the Acute Toxicity table on page 13 of the 
Mineral Acids RED. . 
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NEW JERS-EY 

· AGRI.CUL TURAL EXP,ERIMENT STATIONS 

BULLETIN NO; 292. 

february 1, 1916. 

- -- -···--

The .~poa.se-of The · House-Fly (Musca . dC?ff1estica L) • 
To Ammonia · And -~ Su~* 

BY CHA.RIES H. RICHAm>SON, M.Sc., Assistant ~momologist. 

In a recent articl~ 1 I have published results of some preliminary 
cx.pcrimcts on the response of the hou~fty to ammonia and to . 
manure .extracts. Froo;i these experiments the following tentative 
concl~ons were: dr•wn:; that ~onia possessed only a f ~bl~ at­
tractivetess and ~at' it was the fecal o4or, probably due to skatol 
an~ indol which lured the female fly· to tae manure pile.· The data 
were suggesti-ve, but they lacked cqnclusiveoess and it was · decided 
to giv~ the subject further consideration. A~cordingly~ more ex­
tend~ experim~ts w~c undertaken during the past s~er and 
the results obtained form the basis of this paper. 

•I .wish to ex.J>NSI my illdebtedneaa to the following g~tlemen: to Dr. T: 
J. H~ &tomologiat oi this Station for 11d and encouraaement. thro~h­
out" the . course of thue exi__eriments; to Dr. F. E. Chidester.' Department of 
ZOOU>it R~s Q>Ueie: Dr. R. G. Wrigh\ Department.of Chemistry. Rut• 
1tS1 .Cc'J}qc. -,id tG Proi.; A. W. Blair and .Mr. H.- C. Mcl ~ . Department 
of · Soil Chemistry and ~iology of this Station, ior help in · a variety of 
waya.. . 

1. 27th Ann. Rept. N. J. Agr. Coll~ge Exp. Sta., 1914, p. 396--m. 
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It -is now;g~eraUy. _conceded that the house-By lays its eggs most 
-frequently in tcimen~g vegetable substances among whi¢ fer~ 
mentitig,.hoi-se man'tlre .is generally· shown pttference.2 .Howard• 
h~.-:~~t~ _that of .the fil~ foimd _about houses ·under city con­
.µ~tiotis · more ;than· 90 -per cent com~ from ·horse stables or their 
'.ricinj ty~ . . . 

_In .spite. of the fac,t that manure often di~ers considerably, de­
pendili.g upon the c~cter of the f qod,· the age, and the. health of 
·the h~ts~; _-~ts. att~ene$S to ffi_es does not app~r to vary ·with 
these,c.o.ri$.tioiis, ·Prpyided the .m~ure ls ·meist attd has, not suf­
_fef~-~ --~~re~ it" mvjriably-attr;a~~-feinalc house-~es if they 
aie ."·pt•t' in-:ihe ·vicitµty. The: Aie's_;cqme• .pnm#iiy to: lay their 
~ -.in.t1ie ·~a11t1N :and·~th~~gh diey-~y obtain .50me food ~rom 
~-tlii~:'~ .~ -~~y_·.~~-obJ«t". . . 
· · There u D.C?: d~bt ~i the·4o~fiy 'decrmtjnates: betw.cen fresh 
·'and·~~-~re. : #1.ttd#~~-· was;·aol&-to_shoY in .~e ~periment 
tba~.a. piJt· of. hor~ -~~e whieh :was.~ -- daily. upon the 

.:~c:d s~~~ce .dicJ·.~~-.P~~ucc h~fty ·i,_n;~ aft~ -th~ 12th day 
ancf'.that .af:t~r the 5fh ~ .Jhet:e was:~-sharp. :detjiile ·in· Ute. number 
of ~2 ,~ed. In -other instanc~_;he fouild no eggs or larvz,. 
_but Qaly ·p~_:after-·. e~p..t .and· ten day,t. · · 

I . 1· . • 1 • • ' 

I ha:ve q#f Ully w.atcll~~Qtd ~an~t. com~ ~1'9Ughout one en-
~c: fty~eed~. 'seaspit . ~thout· 6~~ a · ~gle h~fly larva or 
pupa.~···~~ ~e ;~st. sumiµer a·.serlea of -~erim~ts:was con­
duc;t¢. to .Elet~~: ·how .l~i. -~ ·-expo,~ s~ -amotmts of 
li:e~. ,horse: ~~ure~ootd ·r~ ~~~rve ~ tlies.j ~ts rang­
ing -~~: .. cn~third, tq·=one.-·b~el ~~e ~ed. ~eath- cages for 
a:c~·~; th~ ~i:.~~s-were rem~e~ at1:d ~ter a day or 
~o~_e, caref~ ~"tarnbi~tion~.was made .for· eggs. or ~mall larvz. Itt 
six_ -exp~ta there· was_·.no o~tio.n :after three~ five, nine-9 ten 
and· fift~.-~ys.. No: at~pt was ~~ to keep the piles moist and 

. . .. . 
2. Hewitt~ne .house-fly (M,u,o cu,,.,#b L), its structure., habit1, 

develotm~ r~tion t:o- diaeue and cdntroL ~ England. 1914. p. 
~~7.. . . . . 
· 3. The b~-.fty--wsicaie c;an;ier, New Yark, 1911t p, .7~ . 
· -1: -~~ ~atoq· J~pit of hC)uae,.fty :~tp a, mdi~g a favorable 
remedial ·measure. An. account «n ·PfOll'CH. Bull. U. S.. Dept. Av. No. 14. 
p, 8 &si·d·9. . , . · . 

5. Lot. cit. p. 396 and :YJ'J. 
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a. dry sur.face layer always formed, b~t ~ wu not deeper; especi­
ally .after three to· ~ve days ~FO:'ure, -~ the depth which the 

· . ho1.11e:-ffy .often.- goes into ~r~, moist manure to oviposit. 
These studies suggest~d ~at" sometltlng was· present in the m~­

un· pile durll;tg. ~~ -tarly ·stag.es ·of Jcrrn.cnta,tion which. afliued the 
femal~ house~fiy !llld that . t:ru~ -was. lost .ot . destroyed during later 
f~ti~. . It .~ -Jug~ly pr~ble that this attractive quality 
of fresh man~~ ~ due·,_to. . the · presence· o(o~e ~r · sev.eraf volatile 
chem~ ·substances • . Acting.upon .this h~thesi$, the response -of 

. hotiS&.fli~ to. a ntjmbcr Qf in~r~~ aad or.game compowtds. :which 
have lie~. found-in· barnyard ~uies was observe!=l. 

Ammobia. 
Ocie of the most characteristic -od~rs of ftesh · ~yard .m~ure is 

. that of -~ It- it produced ~ considerable· quantities from 
. the . u.~ ~th wlii~ ~uie . _is igd,l~ly drench~ and in• smaller 

am~un~· ~ the .rC$.ult of the a~Y!ties of microo~ in the 
solid ~ctement. Wheefer•;· ·states · 1bat the liberation of ammonia 
from~ is ~pl~ed in_'inantir~·.p¥es•in from 4 to 5-day.s and that 
only.· s~ direct lossu occur 'in ~c Jater sta(cs ,of £ermentation. In 
the soU<f ex'.crem~~ ~e· amount· of. a;mnioma produced is small, 1 
per cent ~ 3. per cent of the total ·nitrogen ~tent in one and six 
months respectively as Jentys and -Dietzell have shown~ (Wheeler 
loc. cit.} 

Experiments W!th Ammonium Catbooate. 
The ~qnium c~bonate (U. S: ·P.) used in th~e experiments 

coµtained: apptootimately 9-7 ]>er c~t -of amm~um. acid carbonate 
arid ammonium carbamate. It yielded about 3i per cent of am­

. monia gas. 
Screen wire-dy traps 9;-4 inches high, 6· inches in diameter at the 

: bott~ and 4;,i i~es in diameter at the top were employed to 
cat~ the files·. Each . trap was equipped at ~ base with a metal 
pan ?7' m~cs in ·~eter~ The1:e was a screen wire CUle ~ the 

. interior at the base with a hole in: the apex large enough for a By to 
pass ~to the trap . 

6. Ma~es and Fertilizffl, New York, 1913, p. 45-47. 
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No.. Material med isl ea.ell trll) 

1• ·. 110- 1111- '1n111101D11m carbonate• 
b ~ • • • • •• ••••••• ' • • •• •• ♦ 

2a Amsaomima carbonate rtmaln• 
lac at.coaduadb of No. I.. 

b coiata,,1 • • ~-••••••• . ••• • .•... . 

la, lP p. ~•ium euliolute 
+ 'SO .o.c. ,iaw . . .• .. . .. . . 

' Control 5-0 c.e. wtu .. • . • . .. . 

◄• ..... .,.., ............ -··~1 
hi• ii.t" co~1W1M111 of N~ l •• 

b Control .... . .. . . .. , . . .. , .• • , •. 

Sa 113 lffl. ammoniatQ cu bonatel 
+ SO ·c.c. water . . .. . ... . . . 

b Contfol SO C.<!. water .. .••.... 

6a 177 am. &m.motli 'IUII carboa~te 
+ $0 .c.c. .., .. te r , • , • • •• • , •• 

b Control SO e.c. water . .. ...... 

?a 23◄ .pi. &mlDOailUD carbonate 
+ 9i> e.c. water • • ••• • . • •.. . 

h Cotiffo l 90 e.c. W11ter • • ••••••• 

8a 262 ilJl., IDDllonium carllo11.1te 
· + SO c.c. -ter •• •• , • • , , •• 

1i Control SO c.,:, watff . ....... , 

9a 113 rm. ;\DUIIODiUDI carbonate. 
No onto- ' ' ......... ...... 

b 113 Pl• mlJIIOllllUll QUl)oawe 

+ SO.e.c. ,,_,. .... ' .. ... ' 
C Co~ watu ........... 
d Coistrol SO c.c. water . . . . . ... . 

10& 8 5 rm. am:mocuuns c:arboiute . 
+ so u. water .... .. .. . .. 

b 8$ lffl• ammonitlll'l carbonate . • 
N'o water t ••• ' • •• • • •• • • •• • 

C Colltrol $0 c.c. ... ter ., . . .... , 
d Coac:rolr-ao wa1c:r •• , , ••• , • • , 
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TABLltA. 

No.of Duration of 

tnpa exper{m'ts 

2 Uhr1. 
.2 Uhn, 

•z SI hn. 
•2 51 htt. 

2 9Thn. 
2 , ,1 hrL 

' 
'2 1'4·lara. 
•2 164 hra. 

2 1'2br-. 
2 162 b.r&. 

• .3 H7br, . 
1 147 inl. 

2 220bn, 
1 220hni. 

• 1 l85 bn, 
1 185 lire. 

l 77bn . 

2 '11hn. 
1 1, ht .. 
1 1''hn. 

z 95hn. 

2 9!1sn. 
l 95hn. 
1 9Slan. 

I 
I 

I 

No •. ftict eaucht 

]l:aJ. Femala 

1 Z1 
0 0 

1 10 
0 l 

• -10 
l 0 

1 9 
1 0 

0 9 
0 I 

0 t 
0 0 

2 at 
0 0 

" 
1 2 
1 0 

l 6 

4 17 
0 0 
0 ·o 

I 25 

0 l 
0 0 
I) 1 

Sul 

3 

2 
l 

I 1 
0 
0 

Total uaiber tiel oaupt in 23 11111D01Uam cvboaate ~ • • , •••. ••• • . . . •• .• • . , • 205 
Toca? Jrizmbff' ffla caugti.t-m 17 coutt.o.l traps . • • , • • • • • • • • • • . . • • • . . • • • • . • • • . . • . . • Ia 
Total sauiii~ · of ale AJe. ·111. ammmium eat~t.e ltapt • • • . • • • , •• • • •••••••• •• , 16 

Pu- c:eat of tGCal • •• •••••• •• •• •• , . .. . . ... • •• •••. , • .. • • • • • • • • • • • • • • • • • • 1.1 
Total !lumber of female flea ia .-iUUl ca,,boaate tnpa •.••..• . . . • , • . • • . • • . • . 18' 

Pirc:,a.tolt:ic,tai ... . .. .. .. . , . . .. ..... . . . . . ... .. ... ..... ...... . .. . . . ... .. ~., 

1 Pluta illed wlth watar by nJa 1torm. 
• TlNee ~ were cl\e. coutroll _ ID No. 1. 
•'l'bcee.tnpe coataiud aamoaium cw~te in No. J, •n.c. ~ ·- ~ conaroi. hl No. i. 
• nae tnpa contalncd ammoalam cuhoaate in No. 1 
• Wate1' &ddcd H boun -'- cs1)erimtDC 'IPU ~ . 
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The ammonitnn carbonate was placed m· the. pans in shallow glass 
dishes. Th~ .. control. traps also contained glast dishes. Water, al­
tho.ugli· ~et:im~· omitted, was genci:ally ·added to the ammaiium 

. carbonat~ and c~trQl ·tra~. 
· _Toe- tnps·.were expos~ long erihugh_ in most cases to completely 
vo~t•~~e-.th~ ~o~um. car.bonate; This was hastened d\U'Ulf clear 
weather ~y die sun's heat. 

These experimalts, w~e conducted at a livery s~blc not far from 
a · inan~e · pit . w~ich · was. ~ptied once a week. The traps were 
placed on benches in _.linear series,_ ~ ·trap sepatated· from its 

· ncich~s by sev:~al feet The positi°'1$ of aimnonium carbonate 
~d. control trap·a were ·us~Uj, h:tterchar:ig~d a.t_ the'. ~nine of 
ca-ch new exper.iment. The results of ten experiments . arc. given in 
table A. · . 

The. ~oniuni carbonate tr.al)$ caught 205 files, the control traps 
12. The _pre~cncc- of -w~tcr in the f onncr aided ·the ~cape of am:. 
monia .ft:Otn the ;aminoniwn· carQOnat:e, because · •it prevented the 
fo.rmatfon _- ~£' .a wl,.ite p.dwdery ~fa~ layer. When.this_ layer was 

. allowc«:4 ~ -f~im,· fewer files . w_ere caught and· the pieces of dry am­
m~niuni· ~arbonai~ g~vc .a v'ery feeble odor of a~ia. Controls 

· which -contafued ~:atcr did not. have any apparent attractiveness to 
fii~s. . lt · ha:,s long 1;-eeµ known tµat ·flies will seek water, but the 
amou~.t' p~e$ellt in the controls, never more th.aµ 100 c.c., was ap­
parentlj :insaffici~t to ind~ce files . to enter the traps. The water 
~oerated-iron;i -th~ breaking. down of ·the ammoniwn carbonate was. 
always so :small in quantity that it could not have :had any influence 
on. the· results . . 

Experim~ts w~e undmaken . to demonstrate ~hether carbon di­
oxid~ whitji is al~ a constituent of ammonium C¥bonate; possessed 
all~g qualitl~,:_ but the results were negative . . A single trap ex­
periment. with ammonium hydroxide gave results which further 
stren~~cd. the ;, belief that carbon dioxide w~-not n~cessary to 
bring =f~rlh _a positive · response from the house_.fly. 

A study o.fthe.; s~'Ccs of flies caught in the ~onium· carbonate 
traps . show~ th~t" 90.7 per cent were females and 7.8 per cent 
males. Under ordinary conditions remote from breeding places the 
proportio~ of se~es rs about equ'al with a slight excess of females.' 

7. Hewitt lac. cit. p, 98. 
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: This is equally true of flies bred from pupae and those captured ill 
· the .adult stage-. 
·.. Sine~ · th~ trap~ ·~ere placed near a· manure pit, which however 
· was kept tightly clGSed and so dark that few files _enter~ it was 
~bte··~i··~. Jargc percebtage ·o~ .files present w~e femates. If . 

. tbi,9 we,e true ~ps. l;iait~d with f ootl i;naler~s w.ould ~pture a pre-
·= d'?Di~ce .of f ~les: .. Accordingly, ~~ baited .with · miBc and in • 

one imtancc wifh a , sweet. soda water were ·maintained in the close 
. vicinity .of ·tlie .. _oni~ caioo~e tra~ from )uly 21 till July 
: 29. Dt.triftg· :this, _tune : 274 .qouse-flles wer-e ,~ptured 45.9 p~~ cent 

of wh~cli·~~ ~~1~ .an~ SfO per. ccn~-f~ales. ln:th~~e ~od, 
the ~niwn car.bonatc µ-aps ca'1ght 65-fljes, 7.6. per cent. mal~s 

· and 89.2·:~ c~t fenales. )!o~ baits attra&d nearly ~ua1· num­
bers ··Qf. · taales· aild :iemalesi;: ammoriiuin ·carbonate. attiacted a: great 
prcpotidcfrance ·of f~es. ' . 

Herms• has gjvep ·~ta from a study. of house-flies. catigh~ about 
manur~·pii~ -an4·-ii1:h~ .which·. ~espond ven cl~ely with the 
results .from £09(1 ~ts:and a_mmonium ~arbo~ate give4 above. · Over 
95 per· c~t . ~f ... the· hajiser~~s ~~ght :m sweepings from a horse 
man-ure pile w~.e : £~~ :wlii1e only S7· per cent ecaptured in a 
scr_ceae.d -dw.clling ~~~ ·of' µtls sex. , Th'e great execs~ · of : £emales in 

· the fomjer iocality: was · dtie to the fact that they had congregated 
there' to. ·oyiposit.. . 

These: experime:qts_ sho~. quite conclusively 'that the famalc house­
fly iesponds:· ·p<>sitively to the pr~ce of ·am,monia gas in the 

· amounts···vcitatilized .in these tests and that under the same condi­
tions the res~nse of the mile By ·is practically negative. The re-
sporise· is;·a true. cheiuatropj~. . · · · 
·· I~. aH ,th~ ~enments.rio instance was noted of the occurrence 

.. of bouse~fii~ eggs· in o,: upon the t_raps or on the dislies whitji held 
the ~µm Qrbona,te. '. The odor of ammonia ~ sufficient to 
attract :the ·1ema1e ~y, fut 4id not in.duce it to ovip<>sit. 

' . . . 
Expa~t• .With Othet Compounds. 

During the suµimer, th4 following · organic and in~ganic com­
pounds all of : whi~ ~a~~ been found in barnyard ~ were 

-8.--- ·-Th-e:hou,e-;fly i~ 'its )"Clarion to pu~lic health. Bull:21S Calif. Agr. Exp, 
Sta. 1911, p. 521 and 522. 
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tested.: Skat~l, indoi, ~tyric acic:f., acet?-c acid, formic acid, valeri• 
anic acid, · phenol, ethyl a,cohol, hydrog~ sulphi4e, . amm'Onium sul­
pJiidc; -~~ hydr~~de and carbon dioxide. It was anticipated 
that akatol.~~ in4ol would s~cmgly attract· the·holfse-:-fiy because of 
th~~ pmiste;nt f~C2:1 oqbrs and· particularly because . Howlett' 4s 
·witnessed a: spc~i~s 0£ Sarc.qj>ltog~ q.eposft ~aeJn & fi~k contain­
ing ~-soiuti.Qn of skatoi Furthermore my own ~enu with al­
coholic~ ether and. aqueous extrac~· of horse manure led ~e to be­
liev~ that one qr both o·f ~~ compou~ds ~~t' be responsible ior 
th~· positive. reac:tiob-·of the:.fc:ma-i~.1ly to horse m,allUfe; , o· . 

Of the ·other ·compoundtHowle-UU has found that.valerianic acid 
attr~te<;t:. :StoHi:O~y.i ~aidtian.r ~- and that valerianic and butyric 
~cids had an. ~ction ~or ·an o~d:fly . . In. addition Barrows11 

has-·ishown that acetic acid and ethyl alcohol call forth-positive re-
spoil-s.es -from Drosophila. . · · 

~csc ·expcrimcn~ were cood~etcd in a mann~ already described. 
(See ·amm<>Q!tml c:aroonatc ex~n1ents) . The iiuias · exposed in 
traps were alw3:ys -placed in glass· dis;h"es: The c~rbon · dioxide ex­
periments however were pe.rformca in a different -~anner. 

E-ach trap was ~uipped with an Erlenmeyer flask dropper which 
delivered bydro~Ioric acid, drop- by 'drop~ upon . bits . of. limestone 
in . the pan -of the tr~p. By this method a small b~t fairly const.ant 
amount· -of c~r~ dioJqde was evo.1vcd throughoiri a ·number of 
hours. . A trap . $imilarJy equipped was· used in. the· ammonium hy-
dro~~= exP,erim~t~ . 

The results of these· cxpcrimeµt.s are given in Table B. 
~thyl" •koboli~ soluti9ns of skatol and indol used separately and 

co~bi-~ed_· in equ.:4 parts showed no n:ial:ked attractiveness. Further 
·expes:~ents with-: skatol were interrupted. because; of a· lack of ma­
terja.l:<luc · to conditions~ Europe. There _ap~arcd to be no differ­
ence j.n -tire attractive qualities of these ·compotmcf.s before and after 
t;h-e :alcohol evaporated. Ev<:n in 0.1- per cent dilutions,· a. nauseous 
f ~ ~like odor ~ -perc~t1ble throughout the period·. of exposure at 

9. The· :e11~ o1 oil of cit;-onelta on two specles o:f D<K'W. Trans.. Eut. 
Soc. Lomio~ 1~12: . p. 416. 

1oc· ·21th Au. Rept. N. ]'. Agr. College Exp. Sta., 1914, toe. cit. 
11. Loe: cit. . 

, 12_. The.- reaction. of the Jlomac~fly, Dro.ro;hila atttJtloJlsilo Loew to odor­
ous substances. Jour. Kx,. Zool Vol 4, No. 4, p. 515-537 ('3 figures) . 
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Ailt6Wlt uud.ln Da:n.tiOft No. ()f &. 
lCatcrlaJ each trap of apt. captured _,__-J--------------1------l-----l----

la 2 
.,. a 

C : 3 

d 2 

aa a 
b 3 . 

d 1 · 

Abeohate- ~l akoioi (conti'ol) ...... 10 c.c. 
O.l"- . ueol1ste ethyl alcolaollc -'\ltloa. 

of lki.tDI • , .......••.••.••.••••.• 10 c.e. 
Q.l4J,. '•~m et&1l alcoholic ~,rtl.ou 

of laclol: • • • • • • • . • • • • • • • • • • • ••• • • • t O c.c. 
0.1~ et117faJcoboJie aoludot1 of llcatol 

·· · . and lndol tnlxed. .••••• ~.. • • • • • • • • 5 e.c. of ea.ch 

·Ahtotute etllJl alcohot (eotitrol) ..... 10 e.c. 
0.t~ ~beolutt «cb)'t alcollolle IOhltlOD 

of.· lbtol ...... . .......... . ...... 10 c.c. 
O.S" a'koiute ethyl alcoboUo 10l1&tioa 

Or isu:l~S: .. • . . .•.•.. •• ••.•• : •..•.. iac.c. 
o.J" -~yl alcoholic IIO~OIS of lkatol 

dd lad~ 1'tlnd •.. ••.•.•••. • ·_. . • S c.c. ohach .. 
3• · 2 . .Abloluti c:tM"l alco\ol (coatr~l) . .... 10 c.c:. 

b 2 0.31'.. abo1att ethyl llccbollc IOJ'tltioo 
· ~, uatol .... .. .. ...... , . .... ..... 10 c.c. 

a a . 0,..1~ · abofut.e .thyl alcolao& tolatic>o 
of io.d.J .. • • .. • • • • • .. • .. • • • • .. • . • 10 c.c. 

d 2 0.3 "- et!r,J. :alcoholic IIOlutiqn of akatol 
and mdol mixed .•• • .•.. ~ • • • • • • • . .5 C, C. of eacl1 

4a 

b 

Sa 
b 

1 

1 

1 
l 

1 ~ abtoblte . ttllyl alcolol!e 101,mon •-:;.- ··.: .::~ · __ ·. 
of ladol . . ...... ... . • ' ••• • • • •• • • • • 20 c.c. 

A!)&ol:itte ethyl aloohOI (control) , •••• 20 c.c. 

~lute botyric add . . .. • .. .. • • . • . • S e.c. 
. Distilled wa tu (control) • , • • , •• , ... , S c.c. 

6l l C.laaal a.ceti c :acid • .. .. • • • • • • . • .. • • • SO c.c. 
b l DiadUCQ. ... ter (c:ouuol) •• , • ••••••• • 50 c.c:. 
~ 1 Diati.llcd· Wa~ .. , .•. .. . , ............ SO o.e. 

7a 
b 
C 

8a 

b 

9a 
b 
·c 

l 
1 
1 

1 

1 

1 
t 
1 

Amnionlun& c&tboaue .•.••••••. ·- - . • as P.11-

Formic acicl 90~ ... , .... , ..... . ; • , • !so c:.c. 
Diacilled ~tcr (control) •.•• • . •• •• •• 50 c.c. 
~111 c:arboll1te • . •.••.•.•••. ' . as ,m. 
DCatm~ water , •.....•.... , . ..... , . So c..c. 

B~ ac:lcl 1b,o111te , , , , • , • •• , • • • . • } 
. Acetic add 99~ .. • .. • .. • .. .. • • .. . • 5 c:.c. of eacb 
P~c acia 90-1 , . , .. · ... ... . . , • •• , •• 
~ wt~ (c011tral) • • • • .. • • • • . • 15 e.c. 

Valmmc aeid ................ . .... 50 e.c. 
Diatilled. water {coo.trot) ••.• • , •· •••• • lO c.c. 
Amr~c>"nlu:Gl carbonate ••••.• ••• ••••.• 8$ c:m• 
:oi,tJUed water ••• . . .•.. - • ••.••••• .• SOe.c. 

28hrs. 

2&hr&.. 
, . 

24hrs. 

24hn. 

24hrs. 

24hrt. 

99'hra. 
99.hrs. 

1 

J 

0 

l 

2 

J 

0 

0 

1 

1 

2 

0 

0 

0 
0 

120bra. 0 
120hrt. 0 

120 hrs. 4 femali.!s 

111st .. 
11·11n. 

71 bu. 

◄9 hrs. 

◄9'hrs. 

6'bn. 
Dbra. 

S,hn, 

0 
0 

0 

0 

0 
0 

2f..S-

56 
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TABLE B-(Continu.ed) 

N'~cd 
No. traps. Katmai 

U)a. 1 PbeD.ol ..•.•...........•..•.. .. ..... 
Dlitllled. water .......... 11 •••• , •• • • ••• 

b l Dish11ed ,,rater (c:ontrol) t II I It f. It. •II I 

C t · ~mum cvboisate •.............. 
Dladllecl ,rater e f • • I • • I I • f I I I • t It • It • I 

Ua :3 . B7d,r01-en 1w.phide ao~ut:lon . ........ 
b I Dfe~il&ca wateT (control) ............ 

J2a 2 Ammonhun ,wpmde aolutioil •• ••• , •• 

b 1 Di&tilled water (control) ............ 
Ua 1 •. Carbon dioxide ••••••••.•••••••.••••• 

t. 1 .Distilled water (control) ............. 

14 t Carbon diolCi.de ............ , ••••••••• 

;s I Aznmonhnn b,:drc,rjde (145) It flt I I It I I 

. . 
11n . three installments of 30. c:.c. eleh, 
a In. three la.itanmenu of 10 c.c. *acll. 

Amout a,e,Hn 
eachinp 

s, ,m. 
so e.c. 

50c.c. 
51p. 
~c.c. 

90 c:.c:S 
9Q c,c.t 

30 c.c,1 

30 c.c.• 

"4-p.calciUJIS 
~ate 
250c.e. N/5 BC1 

6-4 pn. calcium 
c;arbooate 
250 c.c. di1rilled 
water 

71 pi. c:akiwu 
carbcn.ote 
200 c.e. nonrial 
BC1 

SOOc.c. 

I 
I 

I 

• 

Dunrtfoa N~of"liea 
ofai,t. ~ 

68lu'L 0 

63hra. 0 

68 hra. 0 

120hn. Im.ale 
UOhtt. 0 

147hn. { l malci 
1 female 

1'7 lu'a. 0 

27hn. 0 

27 lan. 0 

25 hrs. 0 

25 hra. 3 fmmlea 

•a distance of fifteen feet from the traps. No record of the sexes of 
files captured was obtained. Ethyl akohol ( sec controls) · traps 
caught an· il;mgnificant riumber of files. 

~utyric, acetic, formic, and valerianic acids and phenol gave only 
negative results. Amm9nium carbonate exposed_ 4t the_ same time 
in certain experiments almost always attracted f~~e ~es. 

Of the inorganic compounds,. Ju,drogen sulphide sol~on, ~on­
ium · sulphide solution and carQOn dioxide pve negative results. 
Ammonium hydroxjde was l>~tively attractive in ~~ experiment 
in which three female house-Bies wefe captured· in a single trap dur• 
ing twenty-five hours ~posure. No other . animonium hydroxide 
trap experiments were attempted. 



58

• 

• 

• 

Jones-Hamilton Company • Comfort Zone • 33907-6 
Page 16 of 40 · 

• 12 

. Oripo.sitimi ~sits With . Acidulatcd Hors ManUK. 
. The purpose· of :this . series of · experiments was to show whether 
: fresh horse mantire·which .did not vblatilize ammmua, would still be 

·: a 'suitabl~ nidti~ for th~ depo~ition · ~t'--house.-flies' eggs. ·and_ whether 
.. · such- manure ·wh~ a.pin voiatili~ ariimonia: would · attract the 
. feqial~. ~y. I'( the m_airure were ~~ed. with hydrochlor~ a~d, all 

the ·un~_mbincd .a~on_ia would unite with th~ a~d-to ' f~ -~On­
. ium, cltlori~, , . n·o1_1~-v·o~le salt at ~c or4i~ ~em.perature. Then 
• if :f:he ainm®ium .carbonate were placed in the· manure,. it would 
· a~ vol~e. ammoliia. · .. 
• 1'h,c ~~tjon•·.of ·the aciduJat~ ·. manurc was as _follows: a 
. q~tity. off r~ horse manure was covered with. a dilute · solution 
o( ~ydr.~otj.c ac~d-~d -the· two· ·were thorou{~Y. µtlx~. After 

. seyeral ·&ours, ·the ~ciq:1~quor was 1)9\U"ed' off and ·the:.-manure was 
di;-ain~4~ · Bef()re md .aft.er. each experiment, the. man~~ was tested 

. with · litmus ~pe/ to be· sure that -~ ere :wa~ a surpl~'s:. of acid to 
combine·with-any a.nu#onia which might be produced during the ex­
~~t. · . 

· . Port~laj.n evaporaijug.· dlshes, 120 mm. in diamet~r and 35 mm. in 
d,epth inside. were ·used · as containers. Each was fi~led level fuJl 

_. with ·the aciduiatcd . manu·re. Pieces of ammonium c~bonate were 
~- imb,edded .in ·the nianure·:and co~cred. ·Fifty-seven grams was the 
. am~t :geht:r~ily ~sect, · ~oniiµn ~ydr<>ajde was u~d i~ two ex-
per~cnts, , but . was not. ~tirely sut;ccssf ul · because tic ammonia 
esc~ped ra.piqly arid · th~ ·?-ddition ef, a liqui4 made the manure too 
wet.- Th.e. confro~: coiltained only ac;idulated manure. 

The' lo(S :of manure·, (~ch evapor@ting dish with .;its contents con­
stitut;ing·a Jot) were.:pla~td on the:·wjndow sill$ pf the laboratory 

. in ;gi-otips :Ot tw0-: ·.2 .feet ~part. Th~ control lots were placed 2, 25, 
: 30 or . SQ_ feet from-:tlie ··fots containidg ammonium, conipounds. In 
one· expetjment ~~ -ai#i~~iutn ~~ate was not p~aceci in the man­

. ure, ~ut in :·a ela:ss -di$h ~d one I~ of a.cidulate4 · manure without 
ammonium carbonate :was set on ea·ch side of it ~eh,~ inches dis­
~t. 

In t~g · a.ccount qf results every egg cluster .:which contained 
two. or· m(#e eggs was C6nsidere<;I an ·egg mass. The large majority 
cori.tained .many mdr.c than two eggs." OccasionaI scattered single 

· eggs wete. ignored. 
The six ex~ents ar-e detailed ~ Table C. 
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~tm,crt ol cac:h loi 

S7. pa. auaoaham car\onate, . 
J! e..e. UIUJioaimn hydroxide 

(.a&") • • t • • ♦ • e e I t t I • • • • t t ♦ 

Co11uol (HQ mucare) •• . . ••• 
to c.c. •a.llllaOftildll bydroxide 

(28·'0 ♦ ♦ I I t ♦ ♦ t t ♦ ♦ t ♦ I ti f t t ♦ 

·s-7 _. ammonium canoau: •• 
Control (HCl manure) ... . . . • 

71 ~ ammcn1um c:ubottatc .•. 
Control (HC1 1UJ1ure) .... .... 
Coatrol (HO nwiurt) .... .. . 

S1 sm, aDUDOJUum carbon.ate •.• 
Control (HCI m.uute) ••• •• •• 
Con~l (HCI man,u-e) •..• •. . 

57 p ammonium carbon.ate •• . 
Control (HCl manure) .... ... 
Control (BQ IIWl':}te) ...... . 
Control (HQ manure) ....... 

Coatrol (BC manure) •• , , • • • 

13 

TABLE C. 

Dilitnc,c 
}q0,. of &om 

lota aemoni: 
atedlou 

2 .... 
2 .. ' . 

2 Ht. 
2 •• t • 

2 .... 
2 25 ft. 

2 • ♦ •• 

2 2 ft. 
2 son. 
2 .... 
a 2ft. 
2 !Oft. 

3 .... 
2 2 ft. 
2 50ft. 

a 1 ft. 

•2 30 !t. 

Duration 
of.espt. 

3 b"'-
3 brs. 

s hrs. 
3 hrs. 

3 lu'L 
3 hrs. 

21 bTt. 
21 br-. 
jf hrs. 

31 bn. 
21 bra. 
21 &rt. 

27 br1. 
27 br,. 
27 hn1. 

24 h,a.· 

Z4bn. 

No.ew 
muus R.emub 

31 
0 Verynt. 

3 llrt.bter 
8esirmaaa 
were fo,mcl 
OU cc.posed 
dry portioc. 

6 
6 S'11'f~wet. 

ao 
0 Jesgroaue• 

4lhra.~. 

29 
6 
0 

33 
6 
3 

ss 
1 
2 

12 51,m. 
ammonium 
carbonate 
+ 50 c:.c. di• 
tincd:.a1er 
ia;1Utd1ab 
placed be-
tween con• 
ttols (a). 

0 

Tqtal qi .._. ia 10 Iota 0£ HQ manure evol-ri~ ammonia fi'cnr mmnoaium 
~ • , · • · · • • • • · • • · · • • , • · · • • · • • · , . . · • • • · • .. . ....... , . , .. , , .. . . , 1f4. 

AT ..... ,... lot ...... , .•. , . , . , ... • , , .. . , .••... , , , . . . . . , . . •. . ·. . . . . . . . . . . . 1, .• 

Total en masees jn ~ lob of BCl manure e.olvinc ain111011i& from ammonium 
!t]tclrox:ldc : .. ....... .. . .. . ... . .... .... . . . ..... ..... . ,, . • • . • . • • • • • . • • . . 14 

,l\ yuap pe-r lot I I ♦ ♦ ♦ I ♦ ♦ ♦ t t ♦ ♦ ♦ ♦ ♦ ♦ f ♦ I f ♦ ♦ ♦ ♦ • ♦ I t ♦ I ♦ ♦ I ♦ ♦ I I ♦ ♦ ,♦ ♦ ♦ ♦ f I I ♦ I ♦ I I ♦ ♦ I ♦ t 3 Is 

Tota! ea JDU1a iii 10 lotl of HCt 111m1ur-e 1 to 2 ft. from aaunoniatei Iott... . • • . . 37 
Ave~ per Jot .. • ..• • . , •••......•...••.•• , .....•....•..• . ·. • . . • • . . • . . • . • . J . 7 

Total ea iaa~ in 10 lots of HCt manure, ZS, 30 and 5() ft. fNm anim:oula~d Jots. 8 
Aver::are pe.r Jot ... . •. . . . .... . .. . .... ,, . .•.. .. . ...... , . . .... . ,. . . ••. • . .•. . 0.1 

59 
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in w:hi,ch . smaller glass receptacles were substituted. A piece . of 
sferUized al;lsorbent cott~. with a sur.fac~ as large as :the dish was 
piace~.in-ea~~ When .ammonium. c~te·was used it was always 
co~er~ ~y ··t1te· cottoi;i ~d the wate~-- ~nd other Buid~ we.re poured 
upon .·-th~ .. sut:f~~e of the c~tton. Fifty .¢entimeters of water were 
sufficient :to ·keep_ it ni~ist; but not excessively wet • 

. F'or ~ ·t1te· filter . paper: .. rimen~s,. ~e 'pa~. was ~orn into bjts, 
~ni~tcned witb-wateI"' and plac:cd_ ovcr-the .~um ;carpooate. In 
~e ~;es· .~th the ~oniated. ·and control lots ·contained pa.per 
s~~ ·.w.(ti,.' -~4~0US Bismaz:k.-brown. . 

... ){ost. o_f :.th~ -~~et1fing. was .done on ·the window sills of -~e 
Iah.o~tory,'· ·but· )we experiments :were -~~ted at a ··liver,y . s~le. 

· tfsua}ly t:wo di-shes .were'placed.~o f~ apart on each-window .sill 
an~ . (~om ~ee: to ·. five : fc~t ·sq,~~ cne wi~d'i>w sill: from · :its 
n¢igliliorj. . }\t the· :livery. ·.stable the .dwi~s !{ere locat~f in a sit1glc 
row, -~ d~f? _irep~rateq ·.fr~ 1be otlien nc~t to=it:by two· feet. 

· The_.r~t irom eleven e~peii~~.te ·:are· containe~ ~ Table E. 
-:Eigf,.teei_:·egg: masses were '.·found· m:· the··~o.nium q.rbonate­

butp;i~ add· ·dishC$, ~ ayctjlge of 257'.f.o~ ~ch·; 3 egg ~a$Ses were 
f~wid:,in·.the ~Q~·: carbona~vale:rianic acid ~~es., ~verage 
O.l4Z p~. di~; only 'ooe: egg mass w~ fOUiDd in the· disfies _which con­
tained: .amino,tl~: ~ aloh~, av~e o~oo per dish. The eggs 
wue .. in· ev·er, .,~e-. ciep_osit~, upon the·_~citton. . . 

_Hutyt:i¢·and.· va1c:iiaIJie ~~ as in the trap cxpcrlments- ·wcre tm­
attr3:Ctive when :used .-,1o.ne~ SJabjl; uidol and phenol when added 
t~ di~es. c<mtam:ini ~o~~ ~bo.~te ·did net cause i(es to ovi­
p9~it-on· the cotton: Aitimonium sui:p.Jlide soluti~n also: gave negative 

. results. 
: 13utyric acid · and to a lesser. extent- valcrlanic acid considerably 

a~gni~ted ~c ·cmposition. r~e o~ :the f~ale fly .WheJ?. added to 
ammooiuin .. carbonate. and cotton. Ammonium carbooate and cot­
-~, ·:W.it}iou~ ~~ ajd of°:these ·tcids, bri>ught forth an alin~t neptive 
ret~e. . . . . .. . 

Wli~ ·~~~ carb<mate. was pla(:ed in _dishes and covered with 
bits of .inoist fitter '.i>~; · unstained or stained brown ·with aqueous 
Bism~~ bi:~. hou~~ies .djd not ov~posit · upon the· filter paper or 
in the dishes. : 

. . 
I 

60 
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17 , .. , .. \ 
Til~ E. . · .. _.._ .. ·:.\ ~ .. 

----------- --------------:---------------;·. - .... 
Mnm:al No. of e,cpai- Duration of Ne. of._ 

------------ _mm_._tal_&w __ • _ __ cx..;:.pe_,_,m_en_u_;.1 ~ focaad .. ... t,::·~_;}_l_-. 
JO ~ ~um aulpbidc .ol~oa 

+ io c.~ water + cotton • ••• • 

!ii p. ammoaiun c.rbouate + $ c.c. 
CU~ .. ate ethy1 ak.9Jiolc IO• 
Jueion of akatol + SO c.c., 'ftlCr 
+ COttOll ••••••• ~-· .: ! ••• I •• • • 

57 pi. ~illlll c:artionate + l e.c. 
. 0.3-li al:ieoiute ethyl aJcolaotic to­
lutioa of :111dol + 50 c.c. ~tet 
+ COittOll • ' •••• I •••••••• I •••• • 

57 am, &lllmOGiasn carboute + 5 c.c. 
ab.ohate- e~l alcolaol + SO c.c. 
water + ~n · ........ . . , •••. 

51 pa. &lll1II01liwa Cl,Jboaat.e + 5 
1111. ph~l + SO' c.c. wu~.r + 
C:at:toll • t t t t ♦ I I t t t t t t t • • I t t I t I 

57 pa. ammonium c:arboaate + 2-S 
~e. 'falcriuic ad.cl + 50 c:.c. 
watet + COuoa •.•.. •• I • •• • ••• 

s, p. unmoa1um carboMte + 2-5 
c.c. butytic adcl + 50 c.c. ... tier 
+ catto·n •••.••••••• . •••••• •• 

57 ,m. ammoiuum carbomte + 30-
50 e.e. water + coacn ..... .. . 

2-S c.c. .. .i.riuk add + SO c.e. 
water + cottoa .... ..... .... , •• . 

Z..5 e.c. buqric kid + SO c.c. 'Water 
+cotton . . . .. . . .. .... .... . .•. 

2&-SO c.c. watts' + cottoa , .••...• , . 
11 P. altlmoniWR Wi>oGlte + moftt 

61ter- paper stained Yiill Bl• 
mark brown ■ad 11DJt:ained •• • , 

Kout filter pa,er stained witJt Bt. 
mark t,,o,.. •ad ~ ••• . 

2 

l 

1 

t 

1 

7 

'I 

11 

7 

2 

2 

« )lours 

◄6houn 

-46 hours 

6SlioW"S 

S•72. hours 

0 

0 

0 

0 

0 

3 

JI 

1 

0 

0 

0 

0 

0 
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D!Kuuioo. 
A ·number of possible explanations- of the small amount of ovipo­

·. si~. in the . distantly removed lots of acid:uJ.ated m~ure-are sug-
gested- by these experiments. (a) .. ~e or several chemi~ sub-

1 stances. ·which were riot tested may ·have . been present in. sufficient 
·. q~ties. to call fdr~ a . fee~~ ·qviposition" resp~. · (b} Gravid 
= femal~. : coaxed jnto the vicinity by ~e odor of ~on~ .tnay have 
c~e -~ ~hance to the acidulated ·.c~>ntrol lots, when sight and the 

· tactile ·sense ·would have helped then) recognize these as ,uitable 
pfacu. for oviposition. ( C) ·Giavi~ ~~ales may . sometilnes ov.iposit 

. upon. substances .which do n·ot_emit an -attractive odor, •guided solely 
by sightor.the ~tit~.sense or:~ ~ 
. Of .the.s.c three prop~tions,.the ·s~c~ seems most in accord with 
the f~cts_ • .. The major~ty ot the fties .oviposited exactly at the -source 

· of° ammonia if a suitable nk!'us was · present, b~t not a f cw went a 
· short distance away to lay their eggs. It 1s entirely possible that a 

small. n~be.r·wo:uld wander even farther and would even~Uy place 
. their eggs on fa.vora~~.e·.substanc~ some distance from the spot 
wber.e the odor stimulus was first obiained . 

. T4e . acidul~ted. ~~ure, timothy ~J pine sawdust, cotton and 
.. filter_ paper to .w.hkh ~1:!)lllonium carbonate and w-atcr only were 
. added showed a decreasing- num~ : of egg masses in the order 
named. This decrease ·is correlate~ with a: reduction · in the food 

. : value ·( to the . house-ny larvz) of · these substances. Eggs laid on 
timothy chaff hatched. readily and th~ adult f\ies ~lµcp emerged were 

· normal. The -larvz which. hatched ~ pine sawdust died long before 
the pupal. stage wa~ reached. 

rt.appear~ .from .~e -.above_facts _that the house--ffy has some power 
of discrimina~on :between substances containing high .and low food 
values ( f~ 1ts brvz) ·wh~ attractC4 to them by the· odor of am-

. mania. This . pqwer of ·selection is not infallible. It cannot pe said 
at the present . time w~er:. this sense of discrimination is brought 
about by the o~f actory~ visual►. gustatory or tactile senses or whether 
it is. due to · a ''contact.i-odor" perception. 

·M9ist ammoniated ~~tton was. practically unsought for oviposhion 
b1:1t the .:additj.on. of b~tyric acid cau~ed a large increase in the num­
ber ·of ~ masses- .d~osited. V alerianic acid showed· a similar ac­
tion, alJhough the· number of egg .masses was smaller ·than in the 
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butyric" acid series, Reactlon.s ~cen i.mmonium c&rboI;tate, buty­
rie ~d valerianic acids resulted in the formation of small ~ties 
(in .•these ~~ents) of amm~fum butyrate and ammonium val­
crianatet.botb· volatile salts. It -~ hardly be said that .these com­
pounds ·would raise the .food v:alue. of c~ as larvae w~ not able 
to live upon it when : so t:rca~~ 1ney may give to th~ oottoti. how­
ever, · .. an-~r resemb~ ~one manure since botlr b~c and val­
crianic acids· are iound .itl' that substance. In this way flies. might be 
tempt~:to ovi~t on a sul»tancc which wouid ~at tJrclinarily at­
tract. to:em.even though it'evolved· ~~nia. Bar+aw~ (19<=- cit.) ob­
serve4-iµ · Dirosopliiki, cm;ipeloph~. ~w, an incr~ ~ ~ attraction 
to ettt,-1 alcohol when sinall quantities of. butyric er val~anic acids 
were added. 

·ne following cooclusiQnS are drawn· from these experiments: ( l) 
that ·hQuse-flies are · a~iracted to fermenting organic substances 
l~gely by the odo~~f amm<>nia, a -product of this ·ferm~tion; (2) 
~t ~OlD:!k altf.acts ·~ pr~Ddcranc:e of females·;(~) that files can 
be· ind~ to· ovipo~t ~pon c~ substances itear. which ammonia 
is vola~.; (4) that ,fties_ lay· their eggs by p(efer~ce in organic 
su~~S' w¥ch-ar~ c'pabJe o~ i~ !ood· for ~cir larvie and 
that tjley. have some: power which ·enables them· to d~tect sucli. sub­
s.tances; ( S) that ~utyric and v.al~c acidg augment the oviposi-­
tion response of. the: ho'15C:-fly ·~o 'ammoniated cotton. 

: The st:u<;Ues emph~siz~:again the necessity for the proper disposal 
of all fermenting . organic subsf;mces which · volatilize ammonia and 
suggest new ·a-venues of ap.pro"ch in the control-of the house-fly . 
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parable Guthion tre11.tment. 'fhc early pa.rathion spray 
wa.s considerably less effecti,·e than would he E'>.-pecterl 
based on pre\'ious r~uJts (Smith 1952). 

Parathion was moi;t elFel'tive odcidaHy and its o\"icirlal 
effectivenes., was C'Ss ntially equal to its total effecti~·eness 
ex.cept in the cn.,;e of the first spra.y which for uu~la.ined 
reasons gave lower total control than expected. Guthion 
also gave ovicidat control roughly equal to total control. 
In the case of Tliiodan, total control was in all cases 
higher tha.n ovicidal control. The Si% O\-icidal effective­
ness o( the early Thiodan spray likely includes some eggs 
kllled by residual o'vicidal action. Effecth-·eness of organo­
phosphates by this means bas previously been eited 
(Smith 1954). The ovicidal action of Thiodan differed 
from that of the other materials as evidenced by embryos 
which punctured the chorion before death occurred. With 
all three materials, mature embry~ were present in eggs 
which failed to hatch. The ovicidal effectivene3s of Thio­
da.n, .a chlorinated hydrocarben, is of special interest. The 
embry~ appeared . µ11ilar to tho~ killed by orgs.nophos­
phat.es following inhibition Q{ cholinesterase (Smith & 
, agenknecht HMtt) although the chlorinated hydrocar­
bons presumably apt by_ a different mode of action. 

Similar ction by b·oth orga.nopho,.-phate$ and chlori­
nated hydrocarbons. a.g~inst eggs of the pink bollworm 
has been reported by :Brazzel & Gaines (1959). 

The larvae Yaried greatly in size with extremes in hea.d 
capsule me urement from 0.63 mm. to 8.80 mm. The 
number of instars a.nd range in .size of each ha.s not been 
conclusively esta.bliahed although ing & Morris (1950) 
report 5 to 7 ~itb 6 the most likt-ly number. The large.st 
larvae were without doubt in the last in.star and the small­
est i.a: the second or t:hird instar. Only Thi0<la.n in the late 
and eombined treatment eliminated the smallest larvae 
which pre:nunably ·hatcht:d in early September approxi­
mately 4 weeks after the last spray. To mature larvae 
were representeo in the survi...-ors of the first Thiodan 
spray. Larvae of the current sea~n hatched over the 6-
wcek period from mid.July to earlv September and it is 
unlikely that many if any of these reached maturity by 
mid-October. The mature ijrvne 11rl' more likely the carry­
over from the pteviou·s season, h:i.ving a i-year life cycle. 

With eoch materia.l the larvae surviving late treatment 

were larger than tho e from early ti·e tment hut the"'I• 
rliffe1·enccs were not striking. The ~urvival of some late 
larvae in all treatments except. la.te Thiodan su~sts th" 
dC'!lirahility of applying the last spray later in the ·ason. 

The fullest interpretation of thesE" data requirl"~ a,idi. 
tional information on the rate of lan·al development. 

The foregoing data establish the :rt..ril.;ng tffectivene.'l:i 
of Thiodan for control of the peach tree borer unrter Xe,1• 
York conditioru. Considering the severe infestation in. 
valved in these tests, satisfactory commercial control 
would be eicpeded from a single spray allowing \\'iilr 
latitude in timing. Both parathion and Guthion are uffi. 
ciently effective for continued use in tlie recommended ~­
spray program. These results indicate ~veral areas de. 
serving further tudy. Thiodan has been shoTI--n to exert 
some ovicidal effecti\'ene ·s which likely in...-olves a mod~ 
of action dissimilar to that of the organopbosphate.s. It i~ 
also effective against est&hlished larvae suggesting il,; 
possible use in postharvest treatments. Interpretation of 
result., of these treatments is limited· by in.sufficient know. 
ledge of the biology of the species, specificolly rate or 
la.rval development. 
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Chemical Attractant for the Adult House Fly1 

.t. w. A. BBoWN,2 A. s. w~ ond A. s. Locxu:T'-1 

-~Tll.ACT 

The development of chemical attn:ctants as baiu for the 
bowe By (MUl!:a d!,mutica L.) ia is des<"ribed. A lar~ number of 
compounds wu first tested in an olfactometer. The materials 
which proved' most attractive we.re tested in baited tnps in a 
cloaed room. The best of the,e material11 were then te ted in the 
6eld in dry, open country, and in a humid area with rich vegeta­
tion. No ingle compound wu so acth-e that its attractivene.,s 
could not be enha.nced by admixture. The most attractive 01a­

terial consisted or a combination, in tLqueous solution, of malt 
extract 5o/o, ethyl alcohol 0.5o/o, ~katole 0.02% nod acctal 1%. 
For field u1re, S80 cc. of this nttractaot l!Olution wa., ma.de into a 
paste. with ~~ gm. of Ji11e-ground pe11t and ~ gm. of nlrella 
meal. 

The development of insecticide resist.a.nee in house 
flies (Musca dmnutica L.) has focused interest on the pos­
sible use of attractants which would operate in the vapor 
phase and bring the flies into treated baits or traps. Apa.rt 
from the question of the attractiveness of sugar (Dethier 
1055, . cree et al. 1959), little has been published 1·ecently 

t loiat contribution from the Department ol Zoology. Uruver ·1.,y ol Wut•m 
Onti&rio and !Ji• Inpartment or Bioloc,, Queen', University. Accepttd ro, 
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on the use of attractant. Vllpon!. T he prcli<!nt pupt>r :111111-

tllarizes studies on altnctants perform~<l some years ago. 
l,ut of sufficient topicaJ imt>ortAncc to he publi!ihed at this 
time. The studies wert> ba,1NI on rxf)f'rime-11t., with 1111 
oUactometer under lahoratory rotulitions, l'Xperime11t,1 
with baited trap.sin a small room, ,m<I <'Xperin1tnb ,,ith 
baited trap3 ill Opell country. 

Ox.rAcrOM.E'l'EREXP.&RL'l!Th--r:,.- The t~-pe of olfa.ctom­
eter used wa.s a modinca.tion of tbe apparatus des<.'rilK"d 
hy Wieting & Hoskins (1930). Essentially it consisted of a 
J.foot cube, black, gla.M-lined chamber into which was 
fitted a -wire cage containing some 400 Bies. Two streams 
of air issued ftom an illuminated and heated warm-air 
chamber into the test chamber from a pair of adjacent 
port:,, 1½incbe3 in diameter. midwa~ up one side. A peep­
hole in the side opposite o.llowed observation of the Ries 
clustered at the ports. The streams of a.it were maintained 
at the rate o( S to 4 litres per IX).lllute by a blower pump; 
air was drawn off from the floor of the chamber by aspi1-a­
tion al a slightly higher ra.te. The air delivered by pump 
was washed_ successively in normal sulphuric acid, normal 
sodium J1ydro~de, and distilled water. Il was then 
divided into two streams, one passing through a 126-cc. 
gas.washing bottle containing an aqueous wlntion of the 
volatile compotmd being te,gted, and the other passing un. 
changed as the control. :\. t hree-way stopcock allowed the 
two $treams t o be interch&nged. 

During the major part of the experiments the environ­
mental temperature was maint«ined at 29° C. and that of 
the air-stre,un at :37° C. 'When temperatures were 24° and 
!:!2" C., respectively, the results \\'ere UllS8tisfactory, ,in ce 
almost uniformly lo" attractiveness ratings ~·ere re­
corded. 

The adult files used were 1 to S days old, being a mix. 
ture of both sexes. They were put in the oUactometer 
cage, fed on fresh millc overnight 1U1d conditioned to the 
experiment room for ~ hours btfore use. The best re5ult.s 
wen obtained in the aftemoon, probahly because the 
flies became bungry at that time. Between expetiments 
the cage of flies was put before an electric fan. a. treat­
ment which insured that they remained sensitive to odors. 
To countera<:t their pronounced response to moisture 
which would mas.k the <llfferent.ial between the two &ir­
streams, the 6ies were kept well-supplied \\ith w11 ter be­
fore use. 

Counts ,;,.·ere made of the t1ie:1 at either port (the ol­
factory or the control) at 10-second inter\·ai3, 10 such 
counts generally providing sufficient dab. After each run 
the fties were removed, the apparatus ftushed out with 
air, and the experiment run a.gain with the olfactory sub­
mnce coming througi1 the other port. The sum of the 
counts a.t the olfactory port, calculated as the percentage 
of the total count.CJ At both port.~. gave the olfll.Ctometer 
rating. In practice this was takt-n as the avera.ge of the 
ratings obtain~ from four runs. two on either side. Fig­
ures greater than 50 thus indicate tbat the material is nt­
tractive, and figures under 50 indicate t hat it is repelJent. 

The selection of the conoentrat.ion of the compound in 
the aqueous solution was a matter of importance. A guid­
ing coruiderat.ion was offered by its volatility, a.nd the 
strength of its odor to man. Compounds that were un­
attractive in mcxlera.te concentrations often proved to be 
very attr:I.Ctive in minute concentrations, and similarly 
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Table 1.-0lfactometer, tra.p and field rating& of a group 
of substances attractant or repellent for house flies.• 

l)t.>1M,·m1,:-r ►:11 T ,1.111 1-"11::1.0 
~ t H...,T\S<.'►: lbTr:-<c H ,ITl :-.'f: R .IT!SC1 --•- -.. ---·· . -. . ----- - - --- -- -· ... -·--· 

Et ltyl .\lc-o hul 81) (1U J1• 11111 ( ll Xi((Ul 
1 (AII c.-i:tr;1e•t !!5 (-l.Sl 1()() ( 10) 10() ( JOI 
:\fa Ito.-..• 70 (10) 97 (10) 
Putl'l'Sdnc 60 (0 . 1) Otl (0 . 1) 
Skntolc RO (0 .<JS) 11-0 (o .M ) ,H (0 .0oJ 
~ColU51'll 78(10) 61 (10) 
Bromoforrn 6-+ (O. (lO!j ,H(O.l) 15 (0.1) 
Dimethv[. 

naphthyl:1minc 77 (1) . 01 F.tOH) 37 ( 11 . 1) 18 (0.1) 
Dimethyl-

onilini: 611 (0.05) S0 {0.1 ) 11 {0 .1) 
Indole 61 (O.IIOS) :1$ (0. 1) U (0 .5) 
Lactic nl'id .;9 (10) !jg (5) 
Diethyl ether 71 (0 1) 31 ( ]} x5 co .s) 
.·h-etic add 60 (OA) -li(I ) 
Amyl acetate .;9 (0 . 001) ~_. (O. l) U (0 . l } 
Fresh milk +l -l .. 
M~ityl oxide 60 (0 . 001) ~+ (O. l} 6 (0 , \) 
Quinaldine 68 (0.001) :2S ~O .05) lS (O.t) 
Ile1Uyl tl(.'()hol 66 (O. l ) :?8 1) 17(1) 
Chloroform 71 (0.01) ~o (0 . 1) 
Ethyl mermpt1rn M(0.001) iO (O.I) 6 (0. I) 
Pyrrole 61 (0 .1) 18 (0 . 1) 7 (0.1) 

• Olfoctomtltr n tl•K• C&Mol be compared •lilt'C:ll, •·ith trip ond Mid 
l'ILU\I•· I 

b Fie~• io pucnthun inclictlte PU c-enl co1•-.ntmtio11 o.t •·hich subAtancu 
luted P''• natt"IP sbo•Yft. 

other compounds that evoked no re:iponse in great dilu­
tion turned out t.o be attractive in higher concentration. 
In practice two or m ore concenlra.tiom of o. substance 
were teated in order to "bracket" this effect. 

Tests were run on various concentrations of approxi­
mately 75 compounds. T hese substances included alco­
hols, aldehydes and ketones, acids and phenols, esters, 
halogenated compounds, ethers and mercapt.a.Ds, sugars, 
amines, nitrogenous heterocyclics, and impure substances 
such as malt extract and molasses. Results with the more 
active compounds are summarized in table 1. 

An analvsis of the result, shows that the highest pro­
portion of attractants is found in the following claases: 
:sugars; o.mine:i,-aromatic, heterocyclic and aliphatic; 
ha.-logenllted compounds, ethers and mercaptans; alde­
hydes and .lceton~; and the alcohols. Acid,, and more 
es~cially the esters, are chara.cteriv..ed by surprisingly low 
attractiveness ratings in the olfactometer. The highest 
ratinr;:s of all were reeorded for natural products of mixed 
nature, especially sugary ones undergoing fermentative 
change. Indeed, attractants as a. whule may be grouped 
into either tbe products of put.reiaction (principally 
Amines) or of fermentat ion (a.ldehydes, ketones and 
alcohols), or of the basic carbohydrates (mono- or disac­
charides). 

Certain observations may be made from a detailed ex­
·amination of the reaults. Among the alcohols, only the two 
lowest in the a liphatic series were attractive, and re. 
mained so even in mode['Ately high concentratioD.S. Th.is 
is oppo:ii te to the finding of Speyer (1020) that alcohols, 
as well &s a.liphati<' acids and aldehydes, were attractive 
only when the molecular weight exceeded 80. A low rating 
for amyl alcohol stands in contrast t.o the Bndings of 
R ichal'<UOn (1917) that it wa., very attractive ill baits. Of 
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the- aromatic :ilcohols inn•-~tig:ated, only benzrl alcoliol 
wns materinUy at t racti\·e. 

Five out of the seven llromatic a.ldd1ydes ll.l1d ketonts 
tested wc)-e significantly nttractive, the hest h(.ing accto­
phenone a.nd inethylf.C'<.'toph<'11one; the a.Ltracti,·enes~ 
apixa.red only in \'CQ' ciilute solutions. The results for 
lormal.<lehydc are contrary to the finding, of it., a.ttra.c­
live.o.es., by IAAke ,t ol. (1931) for the house fly in the 
field, and McTndoo (lOSo) for blow flies. 

Acids and phenol., as a group were low in attract.ive. 
ness, and generally liigh conccntre.tions were required for 
positive results. Both acetic acid and lactic acid pro\•ed 
to be attractive in these experiments, as in those con­
ducted by Rich1ud~on ( ll)l i}; on the other hand 5uccinic 
acid, previously repo1'ted ll!I nn attractant, was not found 
to be attractive in our studies. 

The esters, to our surprise, were not attractive !or the 
house By. Moderate dilutions were unattractive in the 
olfactometer. Further dilution decreased the apparent rc­
~llency, but only in one ~ did it raise the olfacto­
meter r&tillg a.b<ive 50. l\foreoYer, the results "';th any 
give.a ester ·1vere ofteri extremely erratic. 

All the sugars studied were marktdly attractive. Yeast 
ferment&tion or these sugars greatly increased theiL· at­
tractiveness. It was remarka.hl~ th,t addition of 0.1.5% 
forwldehyde, ibelf unattra.cti,·e in the olfactomeler, to 
these suga.ai greatly enhanced their olfactometer rating. 
The natur:,.I compound, cont.a.ining :iugal'S included the 
two substances giving t he h ighest ratings, namely malt 
extract 11.nd molasses. I t wns surprising to find that fresh 
milk, urine, and rotten meat (inoculated wit h E3cherichia 
coli) were quite unattractive, although both fermented 
milk and sour miJk were decidedly attractive. 

A.ruo'ng the ha.logenated compouncl:i invc:stigated, 
chloroform and bromoform wert- notably attractive in ex­
treme dilutions, while moderate con~ntra.tions were sig­
nificantly repellent. Both diethyl ether and ethyl mercap­
tan proved to be att.ro.ctive. Three types of artificial 
musks (methylated diaitro~ and trinitro-benzenes) were 
investigated and found to be i.nactive. gn.; ng ratings of 
50, so and ol. 

The amines were found to include a number of attrac­
t.ants of considerable efficacy. · Among the hetcrocyclic 
compounds, the weak ntlractivcnc.,s exhibited by the 
simpler pyri,lines is enhanced in the more complex 
quioolines, and still more so in t.'O mpounds with the pyr­
role nucleus, reaching a high p<?int in ska.tole (tl-methyl­
indole, C.B~. I\ constituent of (ece3, beetroot., nectandra 
wood and ooal tar). All of the nitrogenous heterocyclics 
studied l'l·ere attractive in very low concentrations. 
Among the simple a.mines, the aromatics are consider­
ably more attractive U1an the o.liphatics. The latter 
showed a steady rise in oUactometer rating a.s the chem­
ical series was &$CCDded, from 57 iu trimethylamine 
(0.001%) to 69 in tributylnmine (0.001%), and t.s the a.t­
tractiveness of the low concentrations rose that of t lte 
moderate concentrations fell. I t must be remarked that 
tributyl&mine proved unattractive in trup experi.ments, 
while trimethylamine was attracti'\'e. Al though the 
na.phtbylamines were sligl1tly repellent, the subst ituted 
anilines were even more attractive than the corresponding 
aliphatic serie!, the dimctby!-su1"tituted tertiary a.mine 
being the most a ct ive. 

While t he ratings obtained for the most attractive ma-

tcrial are reported ctuant itatively in t.Al>le l, the 1111 1, 
:;t.nnces found to be less attra.clive. inactive or rep('llent 
o.re listed herewith: ' 

Sub.,tanm Sliohlly Attracti~ al lite C'o,u:eutrati.o114 
Tested (olractom.eter rating > 36%) .-Ethyl o.lcohol, bent. 
aldehyde, a.cetophenone, mttli;-1-ncetophenone, anis­
a ldehyde, piperitone, thymol, ~11crose, lactose, :"-ea.st­
fermented sucrose, yeast-fermented lactose. &Cid-fer­
mented milk, methylamine. trim1Jthylo.mine, ethylamin«-, 
dicthylamine, t..ributylamine, eth;·I carbamate, ethyl. 
methyl carbnmate, morpboline, methylaniline. eth.vlani. 
line, <.lietliylaniline, a.(k-bipyridyl, isoquinoline. 

Sub.,tam:e: [nactic-e at the Co11ce11lrali.o11., Tuted {olC&eto­
meter rating J~% to 45o/o).-Gl'raoiol. fonnaldeh,dt. 
suFrole. succinic acid, fumnric acid, p-aminoben2oic acitl. 
p-toluenesulphonic acid, eugenol, lino.lyl acetate. t<-r. 
pinyl acetate, trieth.a.oola.mioe, :uninodietl1ylanilint. a. 
naphtbylamine, pyridine, piperidint, rotten meal. 

Sulnt.ancu R~~llt11t at tM Con£lnlratioru Te.•leri 
(oliactometer rating <-13%).-Butyl a lcohol, amyl 
alcohol, r!iodinol. fur!uraldehyde, citronellal, butyric acid. 
ethyl butyrnte, ethylacetoacetate, ethyl benzoate, urine. 

'fn.u>PL"lG Exl'ERr.lCENTS hr A s~uu. Roo:u.-The ~o 
materials which proved to be the most attractive in the 
olfactomet er were then compared by t rapping expe,i. 
mcnt.,. Tb.ese were conducted in a hare. coocrcte-"·allt1I 
room 10' by 10' by 9' high, with a window ut one encl. 
The average tempera.lure wa:s ~ C. The concentration 
of attractant selected for t rap experiment! wu for mo~t 
tests arbitra rily set at 10 times the most attractivt con­
centration in olfactometer tests. The flies employed well' 
similar in age &nd condition a:i for olfactometer tests. T hl' 
solutio113 to be te:ited were a.dded to a.bsorbent cotton, oO 
cc. to a 4'-:squ3.te pad which was placed on white enamel 
plates under screen traps of the cone type. It "'11.S custo­
mary to run six traps at a. time. arranged either io a 
hexagon whose diameter was 6 feet, or in a pentagon with 
the sixth trap in the center. 

In order to obtain a comparative rating for these com­
pounds and to eliminate the variable of the number of 
!lies in the room at any one time, 10% malt extract 30Ju­
tion was arbitrarili,- selected as a. standard and was e:c. 
posed in·each experiment. Where the traps were arranged 
in a pentagon, the malt sto.ndard was placed in the center 
a.nd the test substances rotated at intervals of 15 to SO 
minutes. Wl1en the llengonal arrangement was used. 
po:sition error w~ overcome by making a second run ";th 
opposite trap!! i.nterclw.nged. 

Each experiment lasted i hours, a.t the end or which 
period the flies in each trap were anaesthetized and 
counted. The counts for any one substance were recom­
puted so that t he rating of malt extract became 100. Each 
substance was tested four times, and the average of four 
counts was ta.ken as the trap t•ating. 

The 14 most attractive ma.t.ena..ls are listed in table 1 
in the order of their trap ratinir. F or comparative purposes 
their olfactometer ratings a.re abo lb-ted, as well as the 
ratings obtained. in field trials. The ~tter ratings a.re also 
calculated on t he basis of setting the results obtained with 
10% m&.lt extract a.t 100. The concentration o! tlie com­
pound is indicated in parentheses. 

Ethyl alcob.ol proved to be the best attractant in these 
experiments, being the only compound to give a trap ro.t­
ing higher than the 100 o( ma.It extract. Its a.tt ractiveness 
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has already been established by Richardson {l91i) and 
hy \\'ieting & Hoskins (1939)- for the hou~e By, and by 
:\k Indoo (19SS) for blow flies. It wo.s noted that alcohol 
c-ompucd more f&vorahly against malt extract when 
the flies 'l\'ere fully fed, and les.~ favorably when they were 
hungry. 

)1..altose was sJjghtly less attractive than malt exttact., a. 
., tatu.~ probably held by most sugars, and by molasses. 
The next compound, .purc putrescine, n·as available ll.! its 
<'r,·stalline hydrochloride and dissoh·ed in N/ 100 • aOH 
to· free the base; as it happ<>ned, although alkaline to 
phenolphthalem, the -solution was almost o<lorlcss to the 
human, eltbough proving to be highly &ttrs.ctive to flies. 
Skatole gamed a higli trap rating, a.s suggested hy the ol­
factometer results,. altho\lgh the flies' reaction to it was 
cl<"finitely erratic; indeed Richardson (1916) found it to be 
quite unattractive in hi! fieltl experiments on house flic:s. 
Bromofo.rm, the next ·compound, was found to be the very 
hest attni.ctaot for Jliuca by J.aake el al. (lOSl) in field 
t'Xperiments in T~xas. 

Dimethyl-na.phthylamine and dimethyl-aniline are two 
new attractahts discovered by these experiments, both 
being metl1yl-substituted ter tiary amines. Indole, like 
~kalole, wns found to be unattractive by Richardson 
(1917), hut was· reported l,y Hobson (1988) to induce ovi­
r,osition in the sheep blow By. Both lactic and acetic acids 
had been fotntl hy Richardson (1917) to be att ractive in 
luboratory t·xperim~nt!'I, but in the field acetic acid wa.s 
unattractive to .lluara, and IR.Ctic o.cid unattractive to 
l ,ucilia. The nttra<'tivcness of diethyl ether has not !Jeen 
reported by an.\· previous workers. Amyl acel.l\.te is listed 
hy Ripley & Hepburn (10i9) a.s an attractant for the 
house By. 

Fre:ib mill: wa.s fourul to he ouly moderatelv attrncti-\·e. 
~:Iesityl oxide, henzyl alcohol, quinaldine and aceto­
phenone represent four new attract.ants brought to light 
by this work. Both chlot·oform and ethyl mereaptan have 
already heeu found lo be very attractive in the fielrl by 
Laake 1:t al. ( Hln J). Pyrrole, cllemice.lly relnteci to indole 
and slmtole, and trimethylamine, a tertiary amine pres­
ent in dead fil:!li , were found lo be attracth·e. Methyl­
acetophenone 'and morpboline nre two more compounds 
whose attractiveness represents a new discovery. 

Ripley & Hepburn (1920), aft.er an exte.naive study of a 
!urge range of organic r.ompow1da as attractallls for the 
f1uit fly PterandrwJ, concluded that no single compound 
was as attract:.ive as the mixtures found in the better 
natural b&its. The attractivenes.,; of the mixture of volatile 
products of fermentation is well known. This was demon­
strated in experiments with J/mr.a. Jn peat-alfalfa. pellets 
the attracth·eness 01· fermenting mo.It extract was two to 
three times grea.ter than th.at of nonfermenting malt. 
)falt in the early stages of fermentation exceelied all 
other compounds in o.ttractive11ess. 

An experiment with six attrncta.nts was conducted in 
which the attractiveness of a compound alone was com­
pared with its attractiveness when mixed with each of 
five other compounds. The ulist&nces used were repre­
-,entative of various classes of compounds, and consisted 
of: amyl acetate 0.1 %, acetophenone 0.0ii%, dimethyl-
11.niline 0.1 %, ethyl alcohol 1 %, cl1loroform 0.1 % and 
lactic acid 5%. The following conc.lusions "l\·ere drawn 
from the results : 

n. In general , the effect of a mixture of two uhst:u1t: • 
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upon attractivenes.<i is adcli t ivl' . 
u. In each Cll!e t he att nictiYcne. ·s of the substance 

alone was roughly double i lrn.p r11.ting ns prc,-iously 
established. Possibly the presttnce or mi:1."tures containing 
the same substance sensiti7.ed the flit's and pointed the 
way to the pure substance. 

c. Additions to a stt·ong attractant such as ethyl 
alcohol dicl not increase its n.ttrm·tiYe11ess. lmt uctuall\' 
decreased it relati,·e to t h(> pure ~ub,:,1:ance alon!.'. • 

d. Chlorofo1·m wa.s incompa.tihl(' "ith the other com­
pounds, almost IJnh·ing tlwir attro.ctil·enes.s. Likl'.'l\·ise di­
methyl-aniline and u.cetophcnoue were inc·ompa.tib!e. 

Some of the best attractant'! are characterized hY a: 
h.igh vola.tilit.y and would therefore c:-.ist for a short pt-~iorl 
in n bait. Experiments were made on !l('Wral !nbstnnces 
having the property of retarding rnlatilizutioo thus 
simulating the gro.1luu.l rclen.!'e of attrn<1::mts in fermenw.. 
tion. These retardants, used in 0.1 % c-oncentration, Wt're 
tested for their effect on 0.2% ethyl o.lcohol l'xposl'd undN· 
traps. Tall oil acids and dihut~.I pbthulute proved suit­
able M rctarrlants by raising the rcla.th·e attracth·enes.s 
on the second day. Ca.~tor oil acids anti a.ct'tylated ca.stor 
oil rai.,;ed the attracti \·eness init.i,i lly hut not after the 
seconcl dt1.y .• \nothl'r rctarclant, astmtonc-, 11howed thl"Se 
same qualities when tested in pcat-1dfalfa pellets. 

FIELD E X l'I::JU:..tP.:-Ts h DRY Ol".:TRY.-ln order to 

test furthe r t ile re ·ults or olFactomcter R.nd baiterl-trap 
t rin.l~, a seJie.s of experiments wii.s carried out in the field 
with traps haiterl. o.s in the laborator~- t rials, with various 
attractants. The trials were carricci out in open proiri!.'­
like countrr. T he only vegetation in the area was short 
gruss and low herbage which at the time was dry anti 
brown. The temperature on the ciays of the trials ,·arieri 
from 65° to 'i0° F. a.t noon and wa. a.bout ..J.0° at night. 
The days were bright and cl(>ar ; wind velocity va1itt:cl 
from 5 to IO miles per hour lllld the re!atin hnmiriity was 
"bout 25%. 

The attractant solutioru were added to absorbent 
<XJtton on white enamel plates and place<l under conic:i.l 
fly traps os described for the l11.borator_v trap experiments. 
'fhe original plan was to place these baited traps in cir­
cular layouts at 50 and 100 yards from a central point at 
which the Bie., were liberated. After it was founrl that the 
greatest catches were obtained in the traps loco.terl down- _.­
wind from the point of liherution, rega,rdless of the type 
of bait they contained, o.11 traps wen: po itioned down­
wind. 

Traps were .set out on an arc 100 yards downwinu from 
the central point and were pla.ced in three rows, on a 
front.age of i5 yards, each ro~· ,5 yo.Nls heyonrl the pre­
ceding, with 16 traps in eacl1 row or a tot.al of 48 traps to 
a trial. Eight attractants were compn.red in a trial, and 
each attractant was represented by six trap.1 arranged in 
a random manner. 

Any permanent eho.nge of \~ind direction dw-ing the 
trial was corrected for by moving the traps. The flies 
were liberated in the morning and the catch of flies in the 
traps was counted the next morning. 

The 14 imhstances which gave the highest ratings in 
oltactomcter and laboratory-trap trials were tested in 
this manner and rated again.~t 10% malt extract taken a · 
a standard of 100. Each substance was tested in five trials 
on different days. The results are given in tabJe l. 

It will be noted that the rankings obtained by the 
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Table 2.-Degree of attractancy of five combination baits 
tor Mu.sea and Drosophila.• 

A'l"?A.AC'l'A:-IT .IND 

!>En. CEl!T OV 
SUBSTANCES 

Usro 

¼It. 5 ) 
Ethyl alcohol, O. 5 > 
Skatole, o. 02 

Malt. o '1 
Ethyl alcohol, O. 5 

Skatole, O.Oi I' 
Acetaldehyde, 1 
AcetAI, 1 

Rtbylalcohol, o .~ Ma.It,' l 
Ska tole, 0. 02 
Acetaldehyde, 1 
Diacctyl, l 

Malt, 5 ' 
Ethyl &lcohoi o . .s l 
Sa.ktole. 0 . 02 ( 
!u:etal, I ; 

.Malt, 5 ) 
Ethyl alcohol, O .5} 
Skatole. o.~ 
Dia~tyl, I 

D110MPlllLA 

-:-lo. o( ~o. of 
Flies Rating Flies &ting 

100 100 

187 I, 06:J -114 

l:J-1 606 

800 §!,O!t8 789 

HO 77 1,208 -170 

• SWlllDal')' o( 18 obxrvation1 o,·•r o. period o( S d&)ls. &tints calwlated on 
lb.. &A.ii o( m~/t-o/coool-,k•lolc alum•• JOO. 

three methods a.re essentially similar. It is also apparent 
that the field trap experiments show much greater differ­
ence in attractivcnes~ than t he other two methods. The 
volatility of substancts in the open probably acoounls for 
these d.ifi'erences. If reliance is placed mainly on lhe field 
trials, then malt extract and ethyl alcohol must be re­
garded as far superior· to the other substances tested. On 
the buis of the laboratory trap result.,;, ska.tole takes its 
place alongside these two powerful attractants. On the 
basis of olfactometer resulu alone, five or six of the sub­
stancell' will be included. as almost equally attractive. 
From the three sets of data it may be concluded that malt 
extract, alcohol and sk.atole, in the or<ler named, arc the 
most attractive of the submnces tested for these flies. 

In the dry prairie-like region where the trials were 
carried out, no native house By popu.lation was present, 
a.nd the howe Bies which were attracted to the baits were 
those which ha.ct ~ liberated. At the same time certain 
wild flies were attracted to the bait.,. These were counted 
and gave some incidental data on the attractiveness of 
the substances tested. The native flies included repre­
sentatives of Phormio., Sarccphaga and Calliphora spp. as 
well as some anthomyiids. The preference of all four 
groups appears to be very similar to that oF Mwwz, with 
the exception of the Anthomyiid.ae, which. mow a predi­
lection for skatole and to a lesser degree for indole. Aa 
these were prim&rily dung filell, trus is to be expected. 

fuLD EXP.ER1r.n1:-.""TS IN A Bt:MIO REOLON.-ln connec­
tion with the development of an attractant for Drosophila 
files (West 1961) , ~veral substan= were tc.,ted which 
had not been pre"'iously tried ~-ith house flies. The sub­
stances which proved highly attractive to Dr08ophilc. 

were acet.i.l, diacctyl, and aeetaldehyde. A seri.e3 o( fh·c 
baits was mixed in which these substances were added iQ 
various combinations to the malt-alcohol-skatole aura<;. 
tant as indicated in table ~- For field use the a.ttractants 
were ma.de into a paste with fine-ground peat &nd alfalra 
meal in the following proportions: 

:i.ttractant solution 
fine-ground peat 
alfalfa meal 

sao cc. 
240 gr. 
-10 gr. 

1'raps baited "'ll-ith these tnixed be.its were aet out in 
groups of five, one trap with eaeh bait, at 12 stations .;o to 
120 yards in several directions from. the point of release or 
S0,00-0 labora.tory-reared house Hies. The test area was ~ 
sandy plot interspersed with small ponds and swamps' 
The vegetation of grass, rush.es a.nd shrubs was luxuriant 
and there was much decaying vegetable material in the 
~amps and shallow ponds. DW'ing the test, day tern. 
peratures rll.llged from 60° to 75° F., the humidity w~ 
high, wind 2 to 12 miles per hour and the sky cleal'. 
Counts of the number of flies trapped by each bait were 
made some 18 times during a period of 3 days. The totals 
of these counts are shown in table 2. It, is recoguu:ed that 
the "fly factor" of Barnhart & Chadwick (19~l!) may 
have inffuenced the absolute numbers of lli~ trapped. 

I t is apparent that the addition of 1 % acet.al signifi. 
cantly increases the attractiveness o( the ma.It-alcohol. 
slcatole mixture to the house fly. This combination thus 
becomes the most attractive material yet discovered for 
.ll'U4Ca, as iudeed it is for Droaophua. (West 1961). 
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ne laftaeaee ol Variou.t Level• of Grouacl Ear Cora Uld Alfalfa Bay m die Bo"t'lne 
Diet on the Developmeai ol the Faee f1yl 

J. A. MEYER', c. M. CHJUSTENSEN, AHO P. w. KNAPP' 
o.p.-.at~, U~ot~, Le~ -40506 

ri-.-. ...._,_ 7: 129-130 (lffl) 

Ground ew can wu fed to an AJll"I cow In tocraan, percemqa to "8dy !be effect'o(fcal 
pH, percea1 fecal moimn, IDd perce11t fecal Cl'llde proceia on laval martalilY 11111 IIUDIII wcfpl ot 
dx fa;:c fly ,Nuca 111111,"""1116 DcOocr. Aa IN~ .,_.aw com la die bovlue dJ.c l11a 1 1111, 
tha perc:,enr mo,uUty ol r- ffy lune defflcdlla In die fee.a t9ded to incraa•, with 1001ft 
manality ccaarriaa ui ct. fecn after dte bovine W coanrMd , . ...._ kl cl ,round .. com. Fecal 
pH r.n from 6.92 to -'·" and pcrceo1 IDOiatme and pen:ffl ffllck protein vaned tU,tlt)y a die 
percoac ,rwod ..,. eom la 1he die! i.ncrased. 

no pJi)'lic:al ..s dNaucal ma••• o1 bovine , ... 1w 
beea lllowa to vwy u blp----.:y ,_. an eubealuttd iMo 
die dJet ror alfalfa IMty m rouabqe. TkM varladma may 
pm11llly l6ecl die dswlapn,,.,. .,t ftce fly lllt\lae. Bay et 
al . ( 1969) lludied me~ ol fecal moilcure CODfeftt mt 
oripoaldon aad _.,.....,ICIDC clnelopmaat of fa,;9 nin, They 
obtailled nwdimlm pupal welsllla wtwn ,_ flin devel­
oped in •• of a.iaber moiauw coaeeut 1111:h u a rou1b11e 
did -.,plcme11tild with p-ala. Alfalfa bay dieu pve moia 
but firm feces and poorer face ffy dcvelopnlellt. A low• 
moialun flAI rawdn, from a pni,w bay dice pve the 
poore9t race fly development. 

A llip-aru or hiaiHMt'IY bovifte di.et producu fa:a 
havin, a 1ianific111dy loMr pH dlM fecea rauld111 from a 
bovine mai-..med oe punire or roupap. T~ oc al . 
( 1967) fflOllieanxi nmuul pH of bdfcn fed prcdocnutanlly 
wlliaat. They noticed a ~ drop ol pH &ca, 1.1 to 
5.0 u die daily ilbb of wheat inc:ruaed. 

Alfalfa bay ia npnled II a aood tooroo of aude pn,ceia 
for bovine diea. ~ ligb-uerJ)' feedl, IYCII II pound e.­
ccna, arc .ubetituecd Imo cbe fllA<lll (o, alfalfa hey, Ibo CNdc 
,-,.mn ~- al the diet and the fecea could pouibly de­
Cffale. It ia pouib(e Chat oae or more of dlea flc1cr1 could 
modify or affect ~ development of f8" fly _lamie la bo­
vtac teca. Jbaprall and Treece (1961) reponed Cba face Oy 
awvlval w .. Dot alpficaady ~- by * diot - of 
the feceain wllldi Ibey were rared. Tbeydld not. lllowevcr. 
CODlidcr tbe quntit)' of a,aift wbidi Ibo bovin, eo.1111..S 
for tbe diell lafed. Meyer ct al. (1971) did noc recover feoe 
fly~ from fteld-apmecl focal sampla oriaimadns t'ram 
bcwi.aoa fod. lliah eMrl)' f'auabi .. ndcm. Pac:e fly puplO 
w«'e NIC6Wf'lld from pua and U equal mutlld of JnlU 
andarainfeca. 

TIie objective of dlia study wu to dccenniM the effect al 
Varioul quudtin of pound ear com ..S alfalfa uy in a 
boYiao diet on face fly 1.-nJ monallty dd pupal welalw. 

M...w.&INIMMIINI 
Two Allpa cows. weipiaa ca. ~ q adl, were IJd. 

tiled rw mu lttady. Oat received tne-dlolce alfalfa llay 
(COalrol) and Ibo odm- i~ ~-- ol p0WMI .. 
0Cll'a ud he-dloice alfalfa IIIIY (nued). TN trUled ui-

--rn.. fsxel a ,.... la ... ,... (Ne, 71-7-721 II la_..•• 
...... "' .. --.'.':' J ~-............... - .... ...... ., .. mi-. "' ... ,,. lffl .• =..-- - . o,,,. ttl----.,.u.lwNl'ttl-
-. "TnOt. ..,._._. ........,t,1.......,._,i,,.t,. 

ma! iaidaD7 nceiffd 0 .901 q ot pvwxl ear mm/day. TIie 
~ of a,ouncl ear com fed 1D CM ...... aimaJ wu 
lacl'Nad 111 ~ rue of 0.4$4 q .w.y 3 daya. Twenty-fo. 
b afw die 3rd day of feediJta eecll apec::illc amoam of 
8fflllnd eat c:«11, I hllpl fecal umplc WU tua. Sampq· 
••• ducoatinued wltea lOO-. monalky of face Qy larvae 
dew.lopiaa lJa tbe ~ cow'• ,_, occunM oe 1-­
udve umplinas. Bk,uays wa-e c:auhacied wilt! m:eetly 
hatcMCf lat-ina&ar face fly Juv11 obcaiDed float a labora.r«y 
coloay. However, to iJllure a more homopaom face Oy 
popuJadon rol ch8 bloaaaay. a tcpar11e parat colony .,.. 
allbllalied, reared &om tbl feioea of a cow 19Cieivia, 1 flnc. 
cvm111 alfalfa bay dk:c. Twcnay-rms ,..,. wcm pl,Ked in 
each of tbne I 00.1 wbumpa of die trea&cd ud coouol 
fece1. 11le conwn« with the 100 1 ol fec:ee wu placed 
Ulllido a 266-ml mmJJn-cowired ~ c:vp coacalaina nf• 
&ieac aaad f« pupatioa. 11:le IUlpMS _.. ~ ~ in 
an imJba&or • 151' RH, zrc, uo1U papad011 OCCWffd. 
allier which time the pupae were coaoled. The pmwnt mor­
talky of Cace ny larvae at eada biouay wu recorded. 
'lllro. &llbtamploe of each fecal NnlpO wa. ......... ia1o 
previoualy dried ud tared Jlaaa CNCib.let, tbb ckied ovv­
aialll M JO,OC 10 dccaminc tbe percent IDCdllll9, 

1be percellt crude pocain o( acb (fJCIII mbAmplc ad 
die percem cnade protein at ... alfalfa bay ... p,lllld .... 
com 11tru.r.4 in dM ~ ....,. ~ 'Y die Kjeldabl 
mediod al aitnls,u derami.M&ioo (Anoa. 1960). TIie pH al 
~ fecal AIINample WU ddemained Uliq a ICUdard 2-
bulb pH meter. 

._..._,Ohr 1111 

Table J MDDlllilea die pH, percme moilaure, IDd pcr­
ceQt crude pn,caia o( tbe bovioe feca rauJtma from con-­
... of tbe indbCed MIOllllt of p'OIIDd .. con,, 111d 
aJeo Ibo Jafonnani:c a1 the r .. ny t.Y• ua .-ma of.,.. 
ceo.1 larval moctallty and pupal weipt. 'l1:le daop i• fecal 
pH ICICDII to be din,ctly related lo i.ocreaaDd pen:enlapl al 
povnd ear COl'1I la tbe bovine die(. Pen:cot fllCe fly lanai 
mortality le die belled recea varied lll'lpftldk1llby 111 re­
rpooae to lbe lower IIIIOUDIS of pua eoaaunod, bul 111-
creaaed rapidly alta - cow ~ COtllWDed ◄ .S40 q of 
,rouad ear corn. Peranl fecal moil1UrC ud pcn:cat fecal 
crude proleia varied unpredlctably U lbe IIDDUt o( vaJo 
c:oaaumccl by the animal incrcued . 

Fecal pH Neml to haw a profound effect OD face tJy 
larYa1 deveq,menc, sbowia, u ladinct nlat'-\ip wilb 
perce11t mortality. h la pouible dlat lace fly IU"Yae may 

829 

© 1978 Entomological Society of America 0046-0225/78/0608-2902$00. 7SIO 

69 



Jones-Hamilton Company • Comfol't Zone · 33907-6 
Page 30of 40 

830 E.Nv!aONMIN"IAL 8NTollOU>OY Vol. 7, BO. 6 

T.._I, martrt.,_._. .... r ........... ,.,,_.. ....... ,....awa ......... _.6-.,.lar'Tal .....,. .. ,.... ........ 
pH- ... ~ • c:nidapn,calr ,, monalky" 

... ...... 
(ma) 

Onla 
kw'clay C" T" C T C T C r C T 

O.!Q 7.11 6.92 t9.34 17.44 10,JI 11 .06 40.00 22.61 19.1 23.4 
1.3<!2 7 .0, 6.11 a,.76 ... ,, 9.10 11." 40.DO 21.~ 19.3 23.1 
1.116 7.27 '·" M .ll l!.74 11.96 14.21 4.5.)6 40.00 23.0 2H 
2.170 7.36 6.72 16.47 16.22 12.42 . 13. ll !I.J6 4.00 II.I 29.J 
2.7:24 , .n 6,-42 16.91 a.,,91 12. U 13.19 21. 36 66.68 22,j 21.2 
3.)71 7.02 6.37 81.05 17.14 12.1, l•Ul 11.00 42.61 22.6 30.l 
3.632 7.03 6 .33 17.72 15.4' 12.0. a, . .u 24.00 20.00 21.2 21.7 
◄.086 7.41 6.19 86.23 17.06 10.71 ,2.,-. 1◄ .'8 1-4.61 17.1 2$.7 
◄.S40 7.21 6.02 M.03 16.13 lUS 15.56 10.61 61.00 :u.1 20.9 
4..994 7.25 , .,1 ■.97 11.01 IUI 12.91 2UI 72.00 21.3 20.4 

'·"' 7 .19 $.79 8'7.11 16.03 10.76 ll.12 '3.36 100.00 11.0 
3 .902 7. 11 5.51 16.23 15.97 12.66 11 . U '6.00 100.00 19.4 

.. ve a pH Colalmce IIICb M tbM a.bilritllll by Mcqu, IDd 
Sdmaidt (1966) foe dlit ltan fty, Hearta1olH. lnua,u L. 
Tl,ey found - ht-iuar ham fly lan,ae to ..-viw belo• a 
pR of,.,. It ii alao pGIIR,k dlM f-=efly l#vlC n --'Ci¥e 
to oae or more al Ille arpaic acicll Jmon ID aoc.melate ia 
- boffllO,.... .,_ ~ of i..,. .-mi.. at 
hip eaeqy feeda (T...-e et II. 1967), ,.._, tllM the 
llydropa ion COIUal. 

Pen:ait fecal moilhlre did aot vr, ~ally u did 
pH, lbnfcn it problbly did oot caa1n1'ule to face fty larval 
mortality or pipal Wlipt variation. Bay ct al. (1969) band 
dlat weiaho of face fly J1Uf1M i1Knu1d in tetpome to the 
additioD of lf'UD 10 dile bovine diet, IMlt tbly llllribu11Dd die 
difference to lbe IDCfflllld mouiure coat.eDt of M pain 
flee• u compared wilb tbe bay fecea. nc elm in Table I 
MIP" chat fee.I pH COlaJd a1IO ~ a f-=tm IDll11CJ1da, po­
pal weipt. 

KjeldabJ analysis ol die ration c:omponeou lbo'<Nd tbe 
,rouad tar C0f1I IO lilavc 16.73~ crude proeeln aad tk al­
falfa bay to !lave 19.0l'IJ cn,de pratain. nt ctiff'enncc be· 
twccll tbcac 2 VU9Ca WU pobably aot p,a& QaOUP to Iii• 
nificantJy influace the crude prollein contaa al die fecca. 

A differiq complement at namiul flora eldltl betweezs 
• bcwiac maiD1aincd on alfalfa ~)' md • bovine mainuined 
011 pain or lup oecra fNda (Puncrud Moir 1939, War­
,_. 1~. Valiela (1969) 1Ca11C1 Iha& the maia' food al in­
lClds dw occur in decayin, o,pnic WllW II probably the 

m1aoOcn and "°' • ...,_ icaett. Dia racear coald 
potalbty modify fac,e ft)' lanai~-

RBPEIU!NCl!S CTBD 
A--,-. lNI. A.NOClllka ~Offlcitl Al[k Jlllral ~--

OftlW ..... el -1)'9ia . .. ed. 
llly,D.&.,c!. W . ........ G. w .... De. •re 11cal!IIIClis-

11n ~ o( bovi• r- oa owlpoMdoo .-1 .. ..,_. 
ol ... ,_ fly. J . .... s-.oi. 62; ........ 

...,... J. A., C. M. a..1 , ■-I • . w. IC-,.. am. n. 
inn-.. ol dllle o( day, bo,,inl - typt, at --­
fl'olll a bml oa CM ----r of race ny ad .11oae ny ...,.. 
J!a¥ba. &,ica,iol . 7: ~ -

Mlrtila, IN. O., _. C. D. 9Cntt JM, 'Ille pff tollrm m 
11111'1 fty lanae. J. Ecoe . ....... 59: 222-3. 

.._., I>. a.,_. a. I , ..... Ul9t, .....,__ Iba...._. b lbs 
.... IX. 'rim effect o( pH oa .._ ciUatl POf'lladcJa of -.C Nllll!D"' -nw,. A...-.1. J . Apie. a... 10: ffl. 

........N.w .... LLT~.ua...,.. ...... oa .. 
elhec: oOowl• clilt • ,_ fly c1e .. 1 J JP , J. S-. S... 
moJ. 61: 11◄7~. 

,.,_..• A. W,, W. G. Milmll. lM J. It. lMIII. 1"'7. Ad­
.,..._toWp~r..oacu,.......11>.::Woait..t 
dlaadw diabtd - Ill dairy ....,__ J. Ilahy Sci. 51: 
1065-72. v....._ L 1•. Aaupeli1wllal allldy of 11111 rnmtallly facilan at 
1-al M._ •-'Nil, 0.0... Bool. W..,. 39: 1'9-
22$. 

w__., A. C. L HM. Ply&ioloc ol cH,atiaa la die.---.. 
B11&&•:wa•., . ~ . 
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J1me 19G2 Sctt::STIFIC' -:\' OTES U9 

peach,,..,. l •11J G tim..,. •l •ountl:ly il\te.-·•I, nnd H till•~ :it 
>e10iino11tl1ly inler\':tls u,,io1111intt " n '.\fo~- ~. :\11other formulu­
tioo, containin~ SO l1111ion ,pore,i per 1,;mu1. ~pi,li~d to p,,l!Ch trees 
in " ~imilllr pro~,m in 190() " ·u:1 mvch nwrc ptow~i11f,(. C:i­
peei11ll)I when u,..,d in multiple u111>li1::1tio11s. ln llic 5prin,.: of 
19111 the avcrn11~ 11u1ul><:r o( live ho1-cn t>er tr~ "·as O in lree;i 
crest..d at i,ewimuntbly inter\'~b, ':! iu th•"< tr..ated 4t 1uonu1ly 
iot,er,-..1,. 14.-.! in thme lr\:HteJ on~. Hnrl 19.:i in tl,o,ie thnt rc­
-i~ unt.re;•t~d. 

Jh:rr.m::xcES Crn:u 

HomSteiD, Irwin, W. N. Sullivnn, Ching-bsl Tsao, and A. H. 
Yeomans. 1954. The peM1istcnc-e o( lindane-el,lori­
nated tuphen;vl res idues ()11 outdoors foliage. J our. 

·1· Econ. EnL 47(~): S$2-5. 
Supp, Oiiver L 19$8. Trunk sprays for control of the peach 

,, . tr-ee borer. Joor. Econ . .EnL 51(1}: 6.:»7-3. 
·•· 

- Bouse Fly B~ing in Oak Sawdust and 
· Peanut HuUs Used as Bedding in 

Calf Pens' 
DONALD 1'{.-cCn~nT and G£ORG& F. W. HAE."(L&L',2 

One 'ot ll.le a.uthors (Raenlein) ol>su,·ed in 1960 th11t were 
..-ed to be, appreciably fewer l2n·ae or u,., J.ou.e By (Mu."'a 
do,oatic4 L.) i11 ailf pens ,.,.here o"k sa,vdust w1ts employed as 3 

•

beddi.nll 111. atcrial th1111 in pens \\'here oilier bedd,ug m1Lterials 
.,. w..d. A~~rdinsly, test.I we"' l>eQ'\ln in .Tuly 11}01 to ch.-,,k 
Jtbef oo this obsetv1Ltion. Tlvo concr-ete-Boottd peus werP. 

utiliud. The pens "·ere cle.ined uiorougbly And oak s,iv.dust 
pJ.ced in ouc and p,:anul huUs in U1c other. Four CRlves of ap• 
prolilllately the SIIDIC size were piaced in eacli. of tl1e pens. Addi­
tional de.an beddin11 t.•as llpplic:d as oeedc:d. usually eacli day. 

·A time iDtcr\'111 of U day,, ,_ . ..., allowed fort.he tint two tests, 
uid a it-d,.y i11tef\·AI for the third. At tlte end of each t6t, uin­
perature a11d pH of ll,e beddjnG in uch ~o ,-·ere determined. 
A1'o amplet of the IJed<ling, approrirualelr J,OO<J cubic inches, 
,..,_ taken fr o,n h·o loc,ations "Ions the sides of each pen. ThKe 
"l"tl'e pl.ced iu luge lantern glol>es, pro'1ided ..-ith 11aw:e covers 
and t• hard .. ·are cloth bottor:os. Tl,e lantern gl<>bes "'ere tl1en 

• 

...dover battery jM•• P"•tially filled ..-itl, " ·•ter. PeriodiCAlly, 
~ aod pupae t.·ere ranovffl lfO<Jl the ttoter and the COH!ri;1.'<i 

lllts ta.ken from the lantern globes. 
Alt.er bedding 5"1Xlpka were<:<>llecled, the pe,u were thoroughly 

du.oed i.n preparntion for the.nert teit. Tn 1'1!duce position hiu, 
the 11&JDe type of litter WL• not used in eitl,er p.:n in suCtt:1sivc 
t.:ot:,, 

The results or the tests P.re Slmlmariud in uible 1. Tho fiut 
~ t aho'Wed ~6 times u 111any Bies in tht peanut-hull bedding ns 
111 the :111...-dwt. the second, eight tim~ as m,my, and tJ1e lh ird, 
<Ii tiioei u many. 'femtMM\tures o.t t.hc bottom of u,e bedding 
wac 10° F. higher where tl1e peanut bulls were used. A trend 
l01l'ard higher Rcidity in the pe>tnut-hull 1,eddinit "'ne nolit-eohle. 

Cl- ,,l,o.,,s•.,tinn when tbe pens " 'ere de4ned revc,,led e\'CJI 

more clearly than llu~ <nmples the differen,-es in By populations 
louod in thi! two types of bedrlini:. The follo"·ing notes made (It 
I.be time cacb 1,en " '"" clcAUed indiate tbesf dilt'crcnl.'N. 

End of Test 1, "Augll!l _., nry re,-· lar\'-:1e oLserv<!d in the 
sawdust Jlen. On .. lnt(III are,, 3'X~' had a fe"· do:w.n lnrvne. This 
•:u the only ronrentr., tio11 noted. The ~nnut-hnll t>tm hRd ,·cry 
lua;b C'OftNtnc..r:.alioN, n{ pu1lae lat ~e,·~rnl rtrMU nlllng tlu~ "~nil {tsti­
CU.t~ at ~,•er,,I thousauJ,;). A greM qun nlity or )lupae nt'n in 

-

the_ l)etlnut hulls nnd only lor,.nc in the sAwdust (possihly indi­
atu,g ,k,.,,.,, <!e,-.,lopmcnt). Tl,., pt';111ut-hull mnnurc ~·"• heHt· 
111i:11p IPUilt' lhe ~Awdu.•t 11·n~ merely wnno." 

.Eua o/ 'Test~. w..\u~'ll~l :l8, ..,",. no IAr,·nc or pupae in sawd11,t 
s,e,,. l3nu, IMrvnc 11ml pupae ~een in ciilfcrcnt section~ of the 
I.IQout-hull Pf'II, ).ut ,o 1111111.rou~ a,i <>n ..\u~ust l." 

'!'able !.-House fly population, tempere.ture a.nd pH of 
u,..dust a.nd peu1ut-hull bedding. 

$A-•0\,;M1' Pz..srt H1,-i.a 

Tr.,T 
Tem~ T,1.0pc:,. 

htrc Flic-. t.ooo ■ turc-9 Fl~, 1,000 
SC)lllt:h• rn oll Cu. lu.• C-1'.) pll Cu. lo. 

I 1-t• ,.t~ 
i H 1 . -l , o ~ a.• 511! 
1 Si 7.8 I» !It 7 .J 913 

A\'tr•t:e 82 7 .!-i .0 ~ ~ .o a.o-r., l,.SSQ.d 

• T .. t 1,July 17-Au,...u: T .. t t, AufUAtl-ij; Tel S, Aui;u1l !8-N?pl. 
l:l. 

b lnclutlto l• rv••• pupoe. 1Dd adult,. 
• ,. t hot.tom •I l>eddio~. 

End ofTesl S, "Septecnbtr 18. very few Jar,•ae seen in sa,..du.-.t 
pen. The pen with peanut hulls h&d one large mus of pupae 
{llflveral hundred) in one comer. Sw1&II concc.otration, ol larYac 
lleen in many different areas of tbe pen." 

Thus, both' tl1e test !IAIDple, and general ob.trvetiona indi• 
coted a much lower By popula tion in tbe sawdu.sl substn.1e. Cer­
t.,iin speeulotions e11n be made as to I.he choice 10,l/orauitability 
of sawdust as a hou'le fly n:aring mediwn. It paw much more 
firmly, is far lesJ moist, aud does oot lie.at up as do peanut hulls. 
Pc»sibly eggs we.-. depoeil..d. on tJ,e &.:sh a,anure in both pen• 
to th, same ertent but tJ1e en,-ironwent ruay be less suit.able !or 
la!"·nl developmenl in tlte sawdust. Other factors 1uch H va rying 
aruounl.3 or t.unnin, auununi:>., and oxy~en m11y contribute to the 
differtnces in fly production. From these ob5UV&tions it appears 
thut the use of sawdust &J a bedding material would reduce, 
wther mukedly, the amount of hou2e fly bretding in areas on a 
d•iry fa.ra, "·here b«lding ill allo•·ed lo ac,eumultle !or ,·ariou, 
~rioda of tiroe. For proc:tical, lo'W-eost utilisation, i.lle .sau.·d1.1&t 
mu.st be readily avaih1ble al no ~t di.stance Crom therarm. IL 
fails lo 1,.,,.l up in "•inttt to the some extent that ~ut bull, or 
rtraff' beddi11g do. TblU, t.o some dairymen it would I,,. less de­
sirable in the winter montl1s. Ho"·e"er, in both dry-lot feeding 
aod looae handling ')'~t":au iu u.,,, during the !ly breeding •euon 
should be or considenihlio, value in reducing tl1e house 6y popula­
tion. 

a Pul,,l;.Ji,e,d., Mi«-e.tlan..eou. P-,,..:r '.\·o. ,U1 -,t.h the •pproval oft.be- Dir.ct.c.-r 
of U.., DeJa.,ueArieulLurol E, J)fflmeil Suai»a, Plib~llllJOD SU and Sciouflc: 
Mt..i.11-nol LI,. O.p,,..-...t ol to....,oloe>·• A-l<lclfor publication F.bN• 

u_.: ~!;.!:::: prqfa.o,-, &nt.<lmnlog, eoJ R~b ~i.\c, AA.i•&I •nd 
Poult,y Sex"""'• ro,,pttt.i,·el.Y, Dela ... ,.. ,\cflcult.ural ~i-t Si.I.loo, 
Xew-1rk.. 

A Natural Sex Lure Extracted from. 
Female Pink Bollwor.rns1 

:\In.To~ T. OoYII 11nd B . .\. Bt:TT. En/J/,iw,ng!J &,w.rd, Dirilimi. 
Agric. /le,. Sm,., U.S.D .. -1.,: Rro11m.ni-'k, T=u 

During io\'est igation.1 conduct<'d on tJ1e mat.ing habits o( lhe 
pink botl-.•or,n (Pttelin.n7Jmr" v•,.~1111,,U,. {&underal), in prep,arn• 
tion !or la ter steriliznt.inn studies. :t char4cteristic mating be­
hG\'ioc o( the mmles WM ohsen·rd. Prior to 111ating, males .:x­
hihited n state of excit.:1ti1111 (premncing dance) incl11ding rapid 
"·ing ,·ibratio,u, "·itb i11t..:rwit1,11t upeur,;nc o( t.he abdo111en 
1t·l11le $tB\ionnry or cniwliug In ohservations of 100 indi,;du11l 
pnir, of wotJ1i1, it \\'as nnttd tl••t mnn~· males "'Ould exhihit the 
premntin; dauco -;iruuft.aneously. ,,hich wa, inc,"\t.ably follo"·f'd 
hy mating of one t)( the r>airs (Our.., & nichmond, unpublished 
1l11to). This s,mc phenomeuon "·as also o,xl1ihi1eJ by 01ales in 10 
L'l'{lUp!I n ( 3 pnin o( u10\h ... Ourin~ this t>"riod, •11 fe111ales rc­
twiine<l c1uiesre11 t e.,ct'f'l lhe <>n<' r~u,a le ahout to mnte. On c-nc 

' Aettplrd lnr puh/icttioo ~f.rcb t, ,,,,.t. . 
: In cc,.nperAtM'n wilh the Tuu As:ricu hur.al ExC>l'rimeu~t.ation. 
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I. Executive Summary 

A. IDENTITY 

The technical grade active ingredient (TGAI) is a colorless, crystalline salt that is 
prepared by dissolving elemental silver in dilute nitric acid. The end-use product Chrysa! A VB, 
(EPA Registration Number 72992-R), contains 2.83% silver nitrate and is manufactured by an 
integrated process. The product chemistry data submitted by the registrant, Pokon & Cb.rysal 
B.V., satisfies the requirement for product identity . 

.. 
B. USE/USAGE 

Chrysa! A VB is a non-food/feed use biochemical pesticide. The end-use product, 
Chrysa! AVB is plant regulator used as a conditioner and preservative (dip application) for fresh 
cut flowers to inhibit the formation of ethylene gas generated by cut flowers. The end-use 
product will be used in indoor storage facilities. 

C. RISK ASSESSMENT 

No unreasonable adverse effects to humans or to the environment are anticipated from 
aggregate exposure to silver nitrate when Chrysa! A VB is used according to label directions. 
This includes all anticipated exposures for which there is reliable information. 

1. Human Health Risk Assessment 

a. Toxicological Endpoints 

Mammalian acute toxicology data requirements have been submitted and satisfy the data 
requirements to support the registration. Data submitted for Chrysa/ A VB indicate Toxicity 
Category ill for acute oral and dermal toxicity (LD50 > 2000 mg/kg males and females 
combined). The results of the primary eye irritation study in rabbits indicated Chrysa/ A VB is 
non-irritating (Toxicity Category IV). The primary dermal irritation study in rabbits showed that 
Chrysa! A VB is only slightly irritating, with resolution by 24 hours (Toxicity Category IV). The 
acute inhalation toxicity data requirements were waived at the request of the registrant based on: 
Chrysa! A VB's low toxicity demonstrated in the submitted toxicity data; there is only a very 
remote possibility that respirable particles will be generated during the use of this product as a 
dip; and the toxicity data on silver and its salts, has been throughly reviewed and excepted in a 
Reregistration Eligibility Document (RED) on Silver and Silver Compounds. 

b. Exposure Assessment 

There is no expected dietary exposure and human exposure is expected to be very low 
because the product is for use as a dip in the cut flower industry. Moreover the precautionary 
label language will adequately mitigate these risks for workers. However, the Agency notes in 
the RED for Silver and Silver Compounds issued in 1993 that when excessive amounts of silver 
are introduced into the body, tissues becc;,me impregnated with silver sulfites, which form a 



Page 4 

complex in elastic fibers. Large amounts of this complex under the skin will give it bluish, grey­
blue, or in extreme cases a black color. This condition is called argyria. Although it is not a 
toxic effect and considered a cosmetic effect, argyria is undesirable and usually permanent. The 
Agency established a Oral Reference Dose (RID) for silver at 0.005 mg/kg/day (IRIS 09/01/92). 
The RID was based on the Gual and Staud 2-9 year human i.v. 1935 study, with an oral LOEL of 
0 .014 mg/kg. day, and an uncertainty factor of 3 to account for minimal effects in a 
subpopulation which exhibited an increased propensity for development of argyria. A conversion 
factor was used to convert intra.venous doses to oral doses ( each intra.venous dose of 1 g. is 
divided by 0.04, an assumed oral retention factor). No uncertainty factor for less-than-chronic to 
chronic duq.tion was needed since the dose has been appointed over a lifetime. The RID has been 
verified (07/18/91 by the Agency (IRIS 09/01/92). Also, the Agency's Office of Drinking Water 
set a Secondary Maximum Contaminant Level (SMCL) of 100 µg!L for silver in drinking water. 
According to the Office of Water, the presence of silver in the public water su~lies of 100 U.S. 
cities was reported to average 2.68 µg/L (2.68 ppb). The Agency's Office of Water estimates 
that a concentration of silver in water of 100 µg/L or 0.1 mg/I will not produce darkening of the 
skin and other cosmetic effects associated with argyria. Since the use dilution by weight for 
silver in Chrysal AVE is approximately 150 µg/L, the Agency is proposing the use of protective 
equipment (gloves made of impermeable material sufficient to cover the hands, wrist and 
forearm) to mitigate the occurrence of this condition in persons using silver nitrate as a plant 
regulator on flowers. 

c. Risk Assessment 

The Biopesticides and Pollution Prevention Division (BPPD) has not identified any 
subchronic, chronic, immune, endocrine, or nondietary exposure issues as they may affect 
children and the general U.S. population. The acute oral toxicity and dermal toxicity risks to 
applicators are mitigated as long as the product is used according to label directions. No 
toxicological endpoints have been identified, and there is limited exposure to this product when 
used according to label instructions. The Agency has considered silver nitrate in light of the 
relevant safety factors in the Food Quality Protection Act (FQP A) of 1996 and under the Federal 
Insecticide, Fungicide and Rodenticide Act (FIFRA) and has determined that there will be no 
unreasonable adverse effect from the use of silver nitrate when used as a plant regulator for fresh, 
cut flowers. 

2. Ecological Assessment 

a. Non-target Organisms 

• 

Ecological effects data for biochemicals 40 CFR 158.690(d) - - § 154.6 thru §154-11, are 
conditionally required for indoor and greenhouse use patterns. Although no ecological effects 
toxicological endpoints were identified by the registrant and no studies were submitted for review, 
the Agency bas investigated short term toxicity studies on various animal species with elemental 
silver and silver compounds identified in the RED for Silver and Silver Compounds issued in 
1993. Given the indoor use pattern for Chrysa/ AVB and the explicit disposal instructions for -
spent product, these precautionary labeling statements are expected to adequately mitigate risks 
to fish and aquatic organisms. The Agency is not requiring data for other non-target organisms 
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(birds, mammals, and insects) based on the minimal environmental exposure to Chrysa/ AVB. 

c. Environmental Fate 

Environmental fate studies are not required for biochemical pesticides unless triggered by 
adverse effects to non-target organisms. Further, the use of Chrysa/ A VB in enclos·ed areas 
(greenhouses and indoor cut flower storage areas) minimizes the chances of exposure for non-
target organisms. · 

d. Risk Assessment 

Risk to non-target organisms is expected to be minimal due to the low p'°bability of 
exposure to the environment. Moreover specific precautionary labeling for fish'and aquatic 
organisms and product disposal instructins should prevent exposure to drinking water and 
groundwater supplies. As a result, BPPD believes that the use of Chrysa/ A VB according to label 
use directions should result in no significant adverse effects to wildlife and the environment. . 

D. DATA GAPS/ LABELING RESTRICTIONS 

There are no data gaps or labeling restrictions. Because Chrysa/ AVB 's Toxicity Category 
. III for acute oral toxicity, acute dermal toxicity, and it's high fish toxicity, explicit precautionary 

labeling are required to mitigate risks associated with the proposed uses (see Labeling Rationale). 

II.OVERVIEW 

A. ACTIVE INUREDIENT OVERVIEW 

Common Name: Silver Nitrate 

Chemical Name: Silver Nitrate, AgN03 

Trade and Other Names: Chrysa/ A VB 

OPP Chemical Code: 72503 

Basic Manufacturer: 

Pokon & Chrysa! B.V. 
Gooimeer 7 
1411 DD Naarden 
The Netherlands 

U.S. Agent: James Kaplin 
Pokon & Chrysa! 
3063 NW 21 s, Street 
Miami, Florida 33172 
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B. USE PROFILE 

The following is information on the proposed use with an overview of use sites and 
application methods. 

Type of pesticide: Biochemical Plant Regulator 

Use Sites: Cut flowers in indoor storage facilities. 

.. Target: Ethylene gas generated by cut flowers. 

Formulation Types; Soluble Concentrate (liquid) 
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Methods and Rates of Application: Mix Chrysa/ A VB with water at the rate of 1 
ml per quart of water in a non-metallic container. 

Use Practice Limitations: Specific pesticide disposal statements to neutralize 
pesticide residuals in order to mitigate surface water ·contamination are contained 
on the product label. 

Timing: P lace flowers in prepared solution immediately after cutting for a 
minimum of2 hours and a maximum of72 hours. Lilies should be treated for a 
minimum of 4 hours and a maximwn of 36 hours. 

C. ESTIMATED USAGE 

This is the first registered use for this product. Usage will depend on acceptance in the 
marketplace by commercial flower distributors. 

D. DATA REQUIREMENTS 

. The data requirements for granting this registration under Section 3( c )( 5) of FIFRA have 
been reviewed by BPPD. The mammalian toxicology, product chemistry, and ecological effects 
data requirements for Chrysa/ A VB, active ingredient silver nitrate, have been fulfilled. Product 
analysis data requirements are adequately satisfied. 

E. REGULATORY HISTORY 

• 

Silver nitrate was first registered as a pesticide by the United States Department of 
Agriculture inl962. On October 31, 1962 a registration was granted to U.S. Movidyn 
Corporation for, AG 1227 For Control of Micro-organisms (EPA Reg. No. 4855-6), to control -
slime-forming bacteria and mold in paper mills/water systems. This registration, along with four 
other product registrations containing silver nitrate as an active ingredient, were canceled on July 
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1, 1987 as a result of an Agency initiated generic data call-in, for which the registrants declined to 
provide data to support the continued registration of their products. 

A Reregistration Eligibility Document (RED) for Silver and Silver Compounds was issued 
by the Agency in 1993 that stated silver and silver compounds ( e.g. silver nitrate) were eligible 
for reregistration. On June 3, 1997 the Agency granted a registration to Active-Carb Ltd. for 
Active-Carb Ltd. Type: PKU 47/25, (EPA Reg. No. 70639-3), active ingredient silver nitrate, for 
control of gram-positive and gram-negative pathogenic bacteria in potable water. On July 21, 
1998 this registration was canceled by the Agency for non-payment of registration fees . 

• As a result of an inquiry by the registrant, Pokon & Chrysal B. V., dated May 11, 1998, the 
Biochemical Classification Committee ofBPPD on November 23, 1998 determined that the 
active ingredient silver nitrate in Chrysa/ ABVwas a biochemical pesticide. (Se~ F., below). The 
classification of silver nitrate as a biochemical pesticide allows for an abbreviated registration 
process. Biochemical pesticides generally have non-toxic mod.es of actions, are naturally 
occurring and are used at low application rates. They can be registered using a reduced data set 
as specified in 40 CFR 158.690. 

On December 9, 1999 the Agency received an application from Pokon & Chrysa! B. V. to 
register Chrysa! A VB active ingredient silver nitrate. Although. the active ingredient has been 
previously registered as a pesticide, BPPD is treating this registration action as a registration of a 
"new chemical"since there are no current registrations. A Notice of Receipt of the Application for 
an active ingredient not currently registered as a pesticide was published in the Federal Register 
on September 11, 2000 (FR Vol. 65, No. 176;Page 54850) with a 30-day comment period. Two 
comments were received as a result of this publication and are discussed in section N.(B.) 
(Regulatory Position). 

F. CLASSIFICATION 

On November 23, 1998, the Biochemical Classification Committee ofBPPD determined 
that Chrysa/ ABV (active ingredient silver nitrate) is a biochemical because it is natural occurring 
and bas a non-toxic, indirect mode of action (i.e., inhibition of the generation of ethylene gas in 
fresh cut flowers to avoid premature shrinking or dropping of buds and blooms.). 

G. FOOD CLEARANCES/IOLERANCES 

A numeric tolerance or exemption from the requirement of a tolerance is not needed 
because there are no food uses associated with the registration of Chrysa/ AB V 
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Ill. SCIENCE ASSESSMENT 

A. PHYSICAL/CHEMICAL PROPERTIES ASSESSMENT 

All product chemistry data requirements for Chrysa/ AB V are satisfied. 

1. Product Identity: 

The active ingredient of Chrysa/ ABV consists of a 2.83% silver nitrate solution and is 
manufacture~ by an integrated system. 

2. Mode of Action: 
.. 

Chrysa/ AB Vis used to prevent the formation of ethylene gas by cut flowers to avoid the 
premature shrinking or dropping of buds and blooms. · 

3. Physical and Chemical Properties Assessment 

The physical and chemical characteristics of the end-use product Chrysa/ AB V were 
submitted to support the registration. They are summarized in Table 1 - -PRODUCT 
CHEN!ISTRY DATA. 
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Table l - - Summary of Product Chemistry Data - End Use Product. 

Guideline Study Results MR.ID o. 
No. 

lSlB-10 Product Identity EP contains 2.83% silver nitrate CAS No. 449918-01 
7761-88-8; 1.80%Ag• 449918-02 

15 lB-11 Manufacturing 449918-01 
Process 449918-02 

~ 

15 lB-12 Discussion of Chrysa/ ABVis produced by dissolving and 449918-01 
formation of mixing the active and inert ingredients. No 449918-02 

• unintentional impurities are fanned during the production .~ 

ingredients process. 
:-· 

lSIB-13 Analysis of Samples Preliminary 5 batch product analysis was 449918-01 
conducted with ICP-technique (AES). 449918-02 
Results of this study showed that the average 
sliver content was consistent with the nominal 
silver content on the confidential statement of 

• formula . 

15 lB-15 Certification of The certified limits for silver nitrate agree 
Limits with the product label. The proposed upper- 449918-01 

lower limits of all of the ingredients are 449918-02 
within guidelines recommended in OPPTS 
830.1750. 

15 lB-16 Analytical Method The Official Methods of Analysis of the 
Association of Official Analytical Chemists 449918-01 
(fifth edition, 1990) were submitted for the 449918-02 
analytical method for enforcement. Ag• is 
determined by atomic adsorption 
spectrophotometry. 

151B-17(a) Color Transparent 449918-01 
. 449918-02 

151B-17(b) Physical State Liquid 449918-01 
449918-02 

151B-17(c) Odor None 449918-01 
449918-02 

151B-17(d) Melting Point Not applicable; product is not a solid. 449918-01 
449918-02 

• 151B-17(e) Boiling Point 100°c 449918-01 
449918-02 
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151B-17(f) Density 1.247 g/mL 449918-01 
449918-02 

151B-17(g) Solubility Soluble in water. 449918-01 
449918-02 

l51B-17(h) Vapor Pressure Not required for end-use products. 

151B-17(i) pH 5.1 449918-01 
449918-02 

151B-17(j) • Stability Stable in a cool dark, frost-free place in the 449918-01 
original tightly closed container. 449918-02 

151B-l 7(k) Flarnmabili ty Not flammable. 
.~ 449918-01 
:-· 449918-02 

15 lB-17(1) Storage stability At least 2 years in unopened packaging, if 449918-01 
kept in a dark, cool and frost-free place. • 449918-02 

151B-17(m) Viscosity Not reported. 449918-02 

151B-17(n) Miscibility Not applicable, product is not an emulsifiable 
concentrate and is not likely to be diluted with 449918-02 
petroleum solvents. 

151B-17(o) Corrosion Not corrosive to glass or plastic, but may be 
characteristics corrosive to metals; however, metal 449918-01 

containers are prohibited in Directions for 449918-02 
Use of this product. 

B. HUMAN HEALTH ASSESSMENT 

The acute toxicity infonnation submitted in support of the application for registration of 
the end-use product Chrysa! AB V, which has the active ingredient, silver nitrate, adequately 
satisfies the requirements set forth in 40 CFR 158.690(c) - - Biochemical pesticide for non-food 
use indoor uses. The overall toxicological risk from human exposure to silver nitrate in Chrysa/ 
ABVis considered negligible. See appendix A. 

1. Toxicology Assessments for End-use Products 

Adequate mammalian toxicology data conducted with the end-use product are available 
and support registration of the product, Chrysa/ ABV, containing the active ingredient silver 
nitrate. Refer to Table 2 - - Summary of Acute Toxicity Data Requirements: End-Use Product. 

a. Acute Toxicity 

The registrant submitted acceptable acute toxicity studies and requests for waivers for 
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certain requirements. Refer to Table 2. Summary of Toxicity Data Requirements: End-use 
Product. 

Acute Oral Toxicity Study in Rats 

Ten rats (5 of each sex) were given a single dose of2,000 mg/kg of the test material by 
oral gavage. The test was carried out according to OECD guideline No. 401 (1987), "Acute Oral 
Toxicity." The test animals were observed for clinical signs and mortality. All rats survived 

-throughout the study, appeared active, and healthy. All rats gained weight during the study. No 
gross abnormalities were observed. The LD50 was greater than 2,000 mg/kg; Toxicity Category 
III. . 

Acute Dermal Toxicity Study in Rats 

Ten rats (5 of each sex) received a single dose of 2,000 mg/kg of the test material applied 
uniformly to the clipped back and flank (approximately 10% of the body surface) and the test site 
semi-occluded for 24 hours. The test was carried out according to OECD guideline No. 402 
(1981), "Acute Dermal Toxicity." The test animals were observed for clinical signs and mortality 
frequently on the day of dosing and at least daily thereafter for 14 days. All rats survived 
throughout the study, appeared active, and healthy. All rats gained weight during the study. o 
gross abnormalities were observed. The LD50 was greater than 2000 mg/kg; Toxicity Category III. 

Acute Inhalation Toxicity 

The registrant, Pokon & Chrysa! B.V., requested a wavier for conducting acute inhalation 
toxicity study with Chrysa/ ABVbased on the following criteria: (1) There is virtually no 
possibility that respirable particles will be generated during use of this product; (2) Data reviewed 
by the Agency on Chrysa! ABV demonstrates the product's low acute toxicity; (3) The toxicity of 
silver and silver compounds (i.e., silver nitrate) has been throughly investigated by the Agency 
and is well understood and documented in the RED for Silver and Silver Compounds issued in 
1993, and in the open literature. The Agency agrees with the registrant and the waiver request is 
acceptable. 

Primary Eye Irritation Study in Rabbits 

Three rabbits (one female and two males) were given a dose of 0.1 ml of test substance. 
The test was 'carried out according to OECD guideline No. 405 (1987), "Acute Eye 
Irritation/Corrosion." The Draise method for scoring eye irritation and the Kay and Calandra 
method for interpreting the results of eye irritation tests were used. o corneal opacity, iritis, or 
conjunctiva! irritation were noted on any of the rabbits. The average ocular irritation index was 0. 
This classifies the test material as non-irritating; Toxicity Category IV . 
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Primary Dermal Irritation Study in Rabbits 

Three rabbits were given a dose of 0.5 mL of test substance, and covered with semi­
permeable dressing. The test was carried out according to OECD guideline No. 404 (1981), 
"Acute Dermal Irritation/Corrosion." The Draize method was used for scoring the results. Very 
slight erythema was noted on 2 out of 3 rabbits one hour after patch removal that was resolved by 
day 7. One rabbit had very slight erythema one hour after patch removal with resolution by 24 
hours. Slight edema was noted on one rabbit one hour after patch removal that reduced to very 
slight by 24 hours and cleared by 48 hours. One rabbit had very slight edema one hour after patch 
removal witq resolution by 24 hours. Primary irritation index was 0.8; Toxicity Category IV. 

Hypersensitivity - Wavier Request for Further Testing 

The registrant, Pokon & Chrysal B.V., requested a waiver for conducting a 
hypersensitivity study with ChrysalABVbased on the following criteria: (1) The results from a 
sensitization study with silver thiosulfate in guinea pigs (maximization test) indicate that the 
substance is a non-sensitizer; (2) The toxicity of silver and silver compounds has been thoroughly 
investigated by the Agency, is well understood and documented in open literature, and the RED 
for Silver and silver compounds which specifies that all requirements for acute toxicity testing on 
silver nitrate have been waived by the Agency, and (3) data submitted to the Agency on Chrysa/ 
ABV demonstrates the product's low toxicity. The Agency agrees with the registrant and the 
waiver request is acceptable. However, it should be clearly understood by the registrant (and 
future registrants) that all incidents of hypersensitivity must be reported to the Agency (40 
CFR §158.690(c)). · 

Table 2 - - Summary of Acute Toxicity Data Re uirements: End-Use Product 

Guideline Study Results MRID No. 
No. 

152.10 Acute Oral Toxicity LD50 > 2000 mg/kg (males, females 449918-03 
combined). Toxicity Category m. 

152.11 Acute Dermal Toxicity LD50 > 2000 mg/kg (males, females 449918-04 
combined). Toxicity Category m . . 

152.12 Acute Inhalation Toxicity Waived 

152.13 Primary Eye Irritation Not an irritant. Toxicity Category IV 449918-05 
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• 
152-15 

Primary Dennal Irritation 

Dermal Sensitization 

Very slight erythema on 2 out of3 rabbits 1 
hour after patch removal that persisted 
through 72 hours with resolution in 7 days; 
very slight erythema on 1/3 rabbits 1 hour 
after patch removal with resolution by 24 
hours; slight edema on 1 rabbit 1 hour after 
patch removal that reduced to very slight by 
24 llours and cleared by 48 hours; very slight 
edema on 1/3 rabbits 1 hour after patch 
removal with resolution in 24 hours. Toxicity 
Category IV • 

Waived 

' ,· 
b. Mutagenicity, Developmental Toxicity, and Immune Response 
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449918-06 

Studies to detect genotoxcity are only conditionally required for terrestrial, non-food use 
biochemical pesticides. 40 CFR 158.690.(c)(v) indicates that these studies.are required if use is 
likely to result in significant human exposure, or if the active ingredient or its metabolites are 
stru<;;turally related to known mutagens or belong to a class of chemical compounds which 
contains known mutagens. The registrant requested a waiver of these studies based on the human 
exposure to the active ingredient (silver nitrate), when used in accordance with the label 
instructions in cut flower storage and processing areas, is anticipated to be very low due to the 
low application rates and protective gloves for. workers. In addition, the active ingredient is not 
structurally related to a known mutagen, nor does it belong to a class of known mutagens. Since 
silver nitrate has been registered for approximately 30 years with significant human exposure and 
no reports of adverse effects. The Agency is granting a waiver for requiring these studies. 

The Agency is not requiring the immune response study because of the low anticipated 
human exposure from labeled uses and no because there are no reports of adverse effects in 
humans after many years of significant human exposure. However, any incidents of 
hypersensitivity resulting from the labeled uses must be reported in accordance with 6(a)(2) of 
FIFRA. If such reports occur, this data (immune response studies) may be required at that time. 

c. Subchronic Tox.icity 

The 90-Day Feeding Study was not required because of the non-food use proposed for 
Chrysa! ABV, active ingredient silver nitrate. Additionally, the 90-Day Dermal and Inhalation 
Toxicity studies are not required because the proposed use pattern, a conditioner (dip application) 
for cut flowers, does not result in prolonged exposure at concentrations that are likely to be toxic. 

d. Chronic Exposure and Oncogenicity Assessment 

Chronic exposure studies are conditionally required to support non-food uses only if the 
potential for adverse effects are indicated based on (1) the subchronic effect levels established in 
Tier I subc_hronic oral, inhalation, or dermal studies, (2) the pesticide use pattern, or (3) the 
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frequency and level of repeated human exposure that is expected. Oncogenicity studies are 
required to support non-food uses only if the active ingredient or any of its metabolites, 
degradations products, or impurities produce, in Tier I studies, morphologic effects in any organ 
that potentially could lead to neoplastic changes. The Agency has determined that the triggers for 
chronic exposure and oncogenicity studies were not met. 

e. Effects on the Endocrine System 

EPA is required under the FFDCA, as amended by FQP A, to develop a screening program 
to determine~whether certain substances (including pesticide active and other ingredients) "may 
have an effect in humans that is similar to an effect produced by a naturally-occurring estrogen, or 
other such endocrine effects as the Administrator may designate." Following the 
recommendations of the Endocrine Disruptor Screening and Testing Advisory Committee 
(EDSTAC), EPA determined that there was scientific basis for including, as part of the program, 
the androgen and thyroid hormone systems, in addition to the estrogen honnone system. EPA 
also adopted EDSTAC's recommendation that the Program include evaluations of the potential 
effects in wildlife. For pesticide chemicals, EPA will use FIFRA, and to the extent that effects in 
wildlife may help determine whether a substance may have an effect in humans, FFDCA authority 
to require the wildlife evaluations. As the science develops and resources allow, screening and 
additional hormone systems may be added to the Endocrine Disruptor Screening Program 
(EDSP). 

Based on the weight of evidence of available data, no endocrine system-related effects 
have been identified for silver nitrate, the active ingredient in Chrysa! ABV. 

2. Dose Response Assessment. 

No toxicological endpoints are identified. 

3. Dietary Exposure and Risk Characterization 

Dietary exposure is unlikely to occur because of the non-food use of the end-use product, a 
conditioner( dip application) for fresh, cut flowers to inhibit the generation of ethylene gas that 
causes wilting and bud drop. In the absence of any toxicological endpoints, risk from 
consumption of silver nitrate residues is not expected for the general population including infants 
and children. 

4. Occupational, Residential, School and Day Care Exposure and Risk Characterization 

Significant human exposure to silver nitrate is not expected in residential, school and day 
care facilities from the use of silver nitrate as a cut flower treatment. 

a.. Occupational Exposure 

Based on its low toxicity and its use on cut flowers intended solely for aesthetic purpose, 
Chrysa/ AB Vis not subject to the Worker Protection Standards (WPS), i.e. , greenhouse workers. 
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Moreover the possibility for oral and dermal exposures are mitigated as long as the product is 
used according to label directions. The Agency notes in the RED for Silver that when excessive 
amounts of silver are absorbed, tissues become impregnated with silver sulfites, which form a 
complex in elastic fibers. Large amounts of this complex under the skin will give it bluish, grey­
blue, or in extreme cases a black color. This condition is called argyria. Although it is not a toxic 
effect, argyria is undesirable and usually permanent. To this end, the Agency is requiring the use 
of protective equipment (gloves made of impermeable material sufficient to cover the hands, wrist 
and forearm) to mitigate the occurrence of this condition. 

, b. Residential, School and Day Care Exposure and Risk Characterization 

No indoor residential, school, or day care uses are currently proposed for products 
containing silver nitrate. Human exposure should not occur in these areas . 

5. Drinking Water Exposure 

Exposure to silver nitrate is not expected. Product labeling regarding disposal of spent 
product directs the users to follow specific disposal practices designed to chelate silver nitrate 
from solution and offer it for waste recycling. Also, there is specific label restrictions prohibiting 
the disposal of wastes in a municipal sewage system. 

' 

6. Acute and Chronic Dietary Risks for Sensitive Sub-populations Particularly Infants and 
Children 

There are no food uses associated with the proposed use of Chrysa/ AB V, active ingredient 
silver nitrate. Therefore, the acute dietary risks should be negligible based on lack of exposure. 

7. Aggregate Exposure from Multiple Routes Including Dermal, Oral, and Inhalation 

Aggregate exposure would primarily occur to floral workers handling cut flowers through 
dermal and eye irritation routes. Risks associated with the dermal and eye irritation aggregate 
exposure of silver nitrate are measured via the acute toxicity studies submitted to support 
registration of Chrysa[ AB V. Results of the acute oral and dermal toxicity studies indicated low 
toxicity (Toxicity Category ill) and primary eye irritation and primary dermal irritation (Toxicity 
IV). Based on these results, the anticipated risks from oral and dermal toxicity, as well as eye 
irritation are considered minimal. The inhalation toxicity (Category IV) was waived because of: 
low toxicity of silver nitrate; there is virtually no probability that respirable particles will be 
generated during the labeled uses of Chrysa/ ABV; and the toxicity of silver and silver compounds 
is well understood and documented by the Agency in the RED for Silver and Silver Compounds 
(1993). Therefore, the risks from aggregate exposure to silver nitrate via oral, dermal and eye 
exposure are a compilation of three low risk exposure scenarios and are considered negligible. 

8. Cumulative Effects 

The toxicity of silver and silver compounds is well understood and documented by the 
Agency in the RED for Silver (1993). Silver nitrate is not toxic. Therefore, there would be no 
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expected cumulative effects from common mechanisms of toxicity. 

C. ENVIRONMENT AL RISKS 

1. Ecological Effects Hazard Assessment 

The ~nd-use product, Chrysa/ AVB, is intended for use in non-food indoor areas. When 
used according to label directions, no direct exposure of birds, fish, aquatic organisms, and non­
target species is expect to occur. Although no non-target organism toxicology studies were 
submitted by the registrant, the Agency has investigated short term toxicology ~tudies on various 
animal species with silver nitrate identified in the RED for Silver and Silver Compounds issued in 
1993. Silver and silver compounds, such as silver nitrate, are known to be 
highly toxic to fish and aquatic organisms. The RED specified that certain precautionary labeling 
is appropriate to mitigate risks for fish and aquatic organisms. Given the indoor and greenhouse 
uses for the end-use product, Chrysa/ A VB, precautionary product labeling- regarding fish toxicity 
and disposal of spent product is expected to adequately mitigate risks to fish and aquatic 
organisms. Refer to IV. RISK MANAGElvffiNT DECISION, C. Labeling Rationale. 

2. Environmental Fate and Groundwater Data 

The RED for Silver and Silver Compounds determined that products containing silver and 
silver compounds are not to be applied in marine/estuarine environments or oil fields. Discharge 
of silver-containing effluents into lakes, streams, ponds, estuarinies, oceans or other waters are 
subject to National Pollutant Discharge Elimination Systems (NPDES) pennit restrictions. In 
addition, waters treated with silver as a pesticide cannot be discharged into sewage systems 
without notifying the sewage plant authority. Again, given the indoor and greenhouse uses for the 
end-use product, Chrysa/ A VB, specific precautionary product labeling regarding disposal of spent 
product is expected to adequately mitigate environmental and groundwater risks. Refer to IV. 
RISK MANAGEMENT DECISION, C. Labeling Rationale. 

3. Ecological Exposure and Risk Characterization 

Minimal potential for exposure exists to non-target wildlife as a result of this proposed use 
of silver nitrate in the end-use product, Chrysa/ ABV. 

D. EFFICACY DATA 

No efficacy data was required at this time because no public health uses are involved. 
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IV. RISK MANAGEMENT DECISION 

Section 3(c)(5) ofFIFRA provides for the registration of new active ingredients if it is 
detennined that (A) its composition is such as to warrant the proposed claims for it; (B) its 
labeling and other materials required to be submitted comply with the requirements ofFIFRA; (C) 
it will prefonn its intended function without unreasonable adverse effects on the environment and 
(D) when used in accordance with widespread and commonly recognized practice it will not 
generally cause unreasonable adverse effects on the environment. 

To s~tisfy criteria "A" above, silver nitrate in the product Chrysa! ABV is not expected to 
cause unreasonable adverse when used according to the label instructions. Criteria ''B" is satisfied 
by current label and by data presented in this document. It is believed that this pesticidal active 
ingredient will not cause any unreasonable adverse effects, will extend the life a:,nd preserve cut 
flowers through the mitigation of ethylene gas as claimed in satisfying Criteria ~C." Criteria "D" 
is satisfied by the data submitted and the low exposure to the product when used according to 
label directions. 

Therefore, silver nitrate is eligible for registration. Registered uses are listed in Table 3 -­
Use Sites For The Product, in Appendix A. 

B.REGULATORYPOSffiON 

The Agency received several comments from two commentors in response to the FR 
Notice of Receipt of a New Active Ingredient published September 11, 2000 (FR Vol. 65, No. 
176, p 54850). These comments were directed to issues regarding the classification of silver 
nitrate as a biopesticide and toxicity to humans and the environment with respect to the release of 
silver nitrate residues into the ecosystem. 

One commentor stated that silver nitrate is not a naturally occurring material, and, 
therefore, is not a "biological pesticide". Also this commenter mentioned that silver nitrate does 
not appear to fall within the three major categories of biopesticides recognized by the Agency. 

Both respondents to the FR Notice presented comments about the toxicity of silver nitrate 
to humans, particularly from the ingestion of drinking water contaminated with silver nitrate. 
Both respondents also expressed concern about the toxic effect on the environment through the 
release of silver nitrate contaminated wastes. One commenter noted that silver nitrate has been 
designated as a hazardous substance under both the Clean Water Act and RCRA 
( 40CFR§261.24). Further, this com.mentor stated that federal, state, and local regulations often 
limit the amount of silver nitrate that can be discharged into state waters or sewage systems. They 
offered the regulations of the Sewage and Waste Control Ordinance of Metropolitan Water and 
Reclamation District of Greater Chicago ·as an example, which prohibits silver nitrate discharges 
into sewage waters and state waters in excess of 0.1 ppm . 
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In response to the issues raised by these comments, the Agency presents the following: 

- Classification determination. 

- Hazard identification (acute toxicity, etc.). 

- Drinking water contamination. 

On November 23, 1998 the Biochemical Classification Committee ofBPPD determined 
that silver nitrate is a biochemical pesticide. This detennination was based first on the 
committee's confirmation that the regulation of the formation of ethylene gas has historically been 
considered a pesticidal activity and that the silver nitrate is actually inhibiting the production of 
ethylene, which is in tum producing the desired effect (i.e., prevention of bud d.J:.op and wilting 
caused by ethylene generated by the cut flowers). The committee also concludei that this action 
(i.e., the prevention of the generation of ethylene gas by cut flowers) is pesticidal and that the 
FIFRA definition of a pesticide (growth regulator (40 CFR 152.3(k)(l)) does not preclude an 
indirect mode of action. Moreover, the Silver RED stated that silver is a naturally occuring 
element which can be found as the native metal or combined with other elements in distinct 
mineral phases. In making their final detennination, the classification committee also noted that 
silver nitrate natural occurance in and non-toxic mode of action, thus making it a biochemical 
pesticide. 

The Agency is aware of the issues relating to drinking water contamination from 
pesticides. The RED for Silver and Silver Compounds issued in 1993 specifically prohibited the 
application and discharge of compounds containing silver in marine/estuarine environments or oil 
fields in order to protect groundwater. The proposed uses of this silver nitrate product are indoor 
and greenhouse types of use. While the registrant, Pokon Chrysa! BV, did not submit data 
concerning ecological and environmental effects, the Agency feels that these issues are adequately 
addressed via the precautionary labeling statements required by the RED for silver and silver 
compounds. 

''This pesticide (product) is toxic to fish and aquatic organisms." 

' 'Do not discharge effluent containing this product into lakes, 
streams, ponds, estuaries, oceans or other waters unless in . 
accordance with the requirements of a National Pollutant Discharge 
Elimination System (NPDES) permit and the permiting authority 
has been notified in writing prior to discharge. Do not discharge 
effluent containing this product in to sewer systems without 
previously notifying the local sewage treatment plant authorities. 
For guidance, contact your State Water Board or Regional Office of 
EPA." 
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Moreover, to further mitigate any inadvertent introduction of silver nitrate into the 
ecosystem from the proposed pesticidal uses of the Chrysa/ AB V, the product labeling includes 
specific disposal instructions for spent product and wastes and equipment designed to chelate 
silver nitrate out of spent solutions so that they can be recycled. 

1. Conditional/Unconditional Registration 

All data requirements are fulfilled and BPPD recommends unconditional registration of 
silver nitrate. 

2. CODEX Harmonization 

There are no CODEX harmonization considerations since there is no foQd use associated 
with this registration. · .,· 

3. Non-food Registrations 

There are no non-food issues at this time. The non-food uses are listed in Appendix A, 
Table 4. 

4. Risk Mitigation 

Apart from the dermal exposure and the environmental concerns addressed above, there 
are no significant risk mitigation issues. Risks to floral workers and arrangers are mitigated by 
the required precautionary statements in the product labeling. Although short term exposure to 
silver nitrate may stain or the darken skin and long term exposure to silver nitrate may cause 
argyria in humans, this effect is only cosmetic and is not harmful to health. To this end, the 
Agency is requiring floral workers to wear gloves made of impermeable material sufficient to 
cover hands, wrist and forearms. 

It is also the Agency's position, that specific product labeling requirements regarding 
toxicity to fish and aquatic organisms and product disposal adequately mitigate potential 
ecological and environmental risks. Refer to N. RISK MANAGEMENT DECISION, C. Labeling 
Rationale. 

5. Endangered Species Statement 

The Agency recognizes that the use of silver nitrate will cause no effect to endangered species 
because of its use pattern and low toxicity and limited exposure to non-target organisms. 

C. LABELING RATIONALE 

It is the Agency's position that the product labeling proposed in this document for Chrysa! 
AB V, active ingredient silver nitrate, complies with the current pesticide label requirements for 
biochemicals at 40 CFR 156.10. 

90 



Page 20 

l. Human Health Hazard 

a. Worker Protection Standard 

This product does not come under the provisions of the Worker Protection Standards 
(WPS). 

b. Non-worker Protection Standard. 

There are no non-WPS human toxicity issues. However, the Agency notes that there is a 
cosmetic issue that is undesirable and easily prevented; when excessive amounts of silver are 
absorbed, tissues become impregnated with silver sulfites, which form a complex in elastic fibers. 
Large amounts of this complex under the skin will give it bluish, grey-blue, or in extreme cases a 
black color. This condition is called argyria. Although it is not a toxic effect, argyria is 
undesirable and usually permanent. To this end, the Agency is proposing the us:e of protective • 
equipment (gloves made of impermeable material sufficient to cover the hands, wrist and forearm) 
to mitigate the occurrence of this condition. 

The use directions of this product must bear the following statement: 

"This product may stain exposed skin. To prevent skin staining, workers mixing 
solution and handling treated flowers s~ould wear gloves made of impermeable 
material sufficient to cover hands, wrists and lower forearms." 

c. Precautionary Labeling 

The Agency has examined the toxicological data based for Chrysa/ ABVand silver and it's 
compounds and concluded that the proposed precautionary labeling (i.e., Signal Word, First Aid 
Statement, Environmental Hazards, Disposal Statements and other label statements) adequately 
mitigate the risks associated with the proposed uses. 

End-Use Product Pesticide disposal labeling: 

''Neutralization is necessary, because the residual solution contains tiny 
traces of silver which may not be drained off into the surface water. The 
neutralization should be done with the aid of the enclosed neutralization 
material. Use the following procedure" 
l. Put the residue in a container used exclusively for this pwpose 

b. Add the contents of one stachet of neutralizing powder per 100 
liters of residual solution and stir. 

c. After this treatment leave the liquid for one day. A grey-black 
deposit will be formed at the bottom. 

d. The water above the drain-pipe level can then be drained off. 
Contact federal, state, local or Tribal authorities to obtain license for 
disposal of this water. 
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e. The remainder of the water and silt may not be drained off, but must 
be removed to a depot for industrial waste. 

End-Use Product Precautionary Labeling: "CAUTION. Hannful if shallowed. Harmful if 
absorbed through skin. Causes moderate eye irritation. A void contact with skin, eyes or clothing. 
Wash thoroughly with soap and water after handling and before eating, drinking, chewing gum, or 
using tobacco. Remove and wash contaminated clothing before reuse. Wear: Long-sleeved shirt 
and long pants. Socks, Shoes, and Gloves. Avoid contact with eyes or clothing. Wear protective 
eyeware." .. 

d. Spray Drift Hazard 

No spray drift advisory statement is necessary for this product. 

2. Environmental Hazards Labeling 

End-use Product Environmental Hazards Labeling: ''This product is toxic to fish. Do not 
discharge effluent containing this product into lakes, streams, ponds, estuaries, oceans or water 
unless in accordance with the requirements of the National Pollutant Discharge Elimination 
System (NPDES) permit and the permitting authority has been notified in writing prior to 
discharge. Do not discharge effluent containing this product to sewer systems without previously 
notifying the local sewage treatment plant authority. For guidance contact your State Water Board 
or Regional Office of EPA." · 

3. Application Rate 

The product should be mixed and applied in the following manner: 

1. Mix 1 ml of solution per quart of water in a non-metallic container. The contents of the 
screw cap is 1.2 US fl. Oz. (35 ml). 

2. Solutions should be prepared for immediate use or for daily needs. 

3. Place flowers in prepared solution immediately after cutting for a minimum of2 hours 
and a maximum of 72 hours. Lilies should be treated for a minimum of 4 hours and a 
maximum of 36 hours. 

4. Solution can be used for up to one week before needing replacement. 
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D. LABELING 

(1) Product name: Chrysal ABV 

Active ingredient: 
Silver Nitrate ............................................ 2.83% 
Inert Ingredients ....................................... 97 .1 7% 

Total ......... 100.00% 

The product label shall contain the following information: 

- ProductName 
- Ingredient Statement :-
- Registration Number • - .. KEEP OUT OF REACH OF CHILDREN" 
- Signal Word (CAUTION) 

V. ACTIONS REQUIRED BY REGISTRANTS 

Reports of incidences of adverse effects to human or domestic animals under FIFRA, -
Section 6(a)2 and incidents of hypersensitivity under 40 CFR Part 158.690(c), guideline reference 
number 152-16. 

Vl. APPENDIX A 

Table 3 - Use sites for the roduct 

Product Name 

Chrysa/ ABV 

Use Sites 

Standard spray carnations and other ethylene sensitive cut 
flowers: Achillea, Aconitum, Agapanthus, Alstroemeria, 
Anethum, Antirrhinum, Aquilegia, Asclepais, Aster, Astrantia, 
Brodiaea, Campanula, Celosia, Centaurea, Chelone, Crocosmia, . 
Delphinium, Dendrobium, Dianthus, Dicentra, Doronicum, 
Eremurus, Euphorbia, Eustoma, Freesia, Gentiana, Gladiolus 
nana, Gypsopilia, lxia, K.nipbofia, Latthyrus, Lavatera, Lulium, 
Matthiola, Oncidium, Ph.lo,c, Physostegia, Rudbecka, Saponaria, 
Scabiosa, Sidalcea, Silene, Solidago, Solidaster, 
Symphoricarpus, Trachelium Trolliuos en Veronica .. 

Official Date 
Registered 
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SCIENCE ASSES~"T 

A. Physical Chemistry ~ent 

1. Product Chemistry 

Silver is a nanmlly OCClIIllllg clement which can be found as the native 
mew or combined with other elemeuts in distinct mineral phases. Its 
physical chemistry properties are widely reported in the published 
scientific Eterao1re. The physical and chemical characteristics of silver 
are detailed below: 

~- Chemical Name: 
~ ... , .. 
•-:. · Chemical Formula; 

MoJecuiar Weight: 
. Color. 
Physical State: 
Odor: 

. Melting Poi.at: 
·:. Boiling Pomt: 

Density: 
Solubility: 
Vapor Pressure: 
Dissociation Constant: 
Oct/Wata Part. Coeff: 
pH: 
Stability: 

snver 
Ag 
107.868 
Metallic 
Solid 
None 
960.s· c 
2000° C 
10.49 g/mL at 15• C 
Not soluble in water 
NIA 
NIA 
NIA 
NIA 

··' .,· 

Stahle to sunlight and metal/metal ions 

The Agency has determined through the review of available data that 
. . elcmemal silver ~ is not isolated during the manufac:tming process, 

· nor is it ~ during the manufa.ctmini p.rocc.!S, and that the appropriate 
data submitted to support the manuf~ products (MP) and end use 
products (EP) will satisfy the generic pTOduct chemistry data~-

2. Res.ldue Chemistry 

The natme of the residue in plants and anirnais is not applicable, since 
treated water is used solely fo:r human consumption, and is not <liredly applied 
to plants ox consmncd by livestock:. Adequate analytical mctbodology is available 
for the determination of silver ions in wau:r; the most common approach is the 
use of atomic absoiption methods. Storage stability is llOt an issue for silver ions 
in water, since analyti.c31 methods determine total silver residues. 
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Inbafation LCSO 

DCimal LDSO 

compounds may cause mild allergic reactions such as a rash, ~welling, and 
inflammation in sensitive people (U.S. DHHS I TP-90-24, 1990). 

b. Animal T<mcolaa 

(1) Acute Toxicity 

A single oral dose of 420 mgfkg of colloidal silver did not 
c:aDSe any mottaiity in rats (Deqn:idt ~-, 1974). This would 
place silver in acme o1'2l toxicity category m. A single application 
of silver nitrate (3 drops afa 0.66~ solutio1l; 42 ppm silver) into 
lhc right eye of male VJStar Ia.ts rcsulted in silver deposits in the 
comea and conjunctiva. 11' addilion, silver deposits were scattered 
in. the cdls of the ooterrnost pan of the anterior comea.1 

' epitbelinm, md heavy deposits were found in Bpwman'1 layer, 
ietir:uJai fibers of the romeaJ ~ Descemet's'.,.membrao.c, and 

: the postcdor comca1 epitbelinrn 1lJcse effects were observed 45 
days after trPatrnent and w~ not accompanied by aey otbe:r 
adverse effects (Rungby, 1986). The following toxicoJogical data 
we:e obtained from acute toxicological =:ndies with Sil.date, an 
end-me prodnct cxmtairring 7.S g powdered Sildate dispersed in 
250 ml dishlJcd water. 

Acerra TOXICITY DATA WITH SII:PAIE 

IEST RmULT CATEGORY 

LDSO > 5000 mg/kg IV 

N/A NIA 

LDSO > 2000 mg/kg m 
Primaxy Eye imtation non-mitant -rv -

Primary demial imnlion nan-irritant IV 

Dennal Senfflization Not a sensitizer N/A 
' ---
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at 65 mg/kg/day (Day et aL. 1976). 

(3) Chronic toxicity 
. . 

In a. nt stndy. Sprague Dawley rats (number unrcport.e.d) 
were given silver ~ in -their drinking water at concentrations 
of 6 mM (648 m~ equivalent to 65 mg/kg/day assuming a 200 
g rat drinks 20 ml wattr/day) for only 12 weeks or 12 mM (1,296 
mg/L; 130 mg/kg/day) for 4, 6, 8, 10, 12, 16, 25, or f,Q wee.ks. 
A NOEL was JX>t established (although no toxicity was observed 
at 6S m:fk:/da.y. this dose wu administerP.d for only 12 weeb}. 
The LOEL was e.mblisbm at 130 mg/kg/day, based on clinical 
sips of poor grooming and listlessness and histology findings of 
silver deposits within the glomeralar oovmCJt membrane of the 
kidneys (Walker, 1971). ~~ 

. y 

1be following are three related rat stncfie.i, eoadncted by 
the same invesrlgator: 

In the first study, nts were given silver nitrate in their 
drinking water at a concemration equivalcm U> 63.S mg/kg/day for 
218 days (O~ 1948). No toxic effects were observed. but 
intense silver pigmenb.tion of many tissues was obset-ved at 
ncc:rop.sy, iZJclodmg the basement membr.me of the kidneys' · 
tubules, the ponal;vcin and other parts of the liver, the choroid 
plexus of the bra.in, the choroid layer of the eyes, and the thyroid 
21.and. A NOEL was established at 63.S mg/kg/day (silver 
deposition in timJes was appan:ntly not considered an adverse 
effect). ··. 

In ·the sccoud 5tlldy, 139 albino rats were given silver 
nitnte in their drinking water at a ~n equivalcm to 63.S 
mg/kg/diy for up .to 553 days {Olcott, 1947). Eumination of 
their eyes at various time points showed the color cbang:inr from 
nomw io slightly ,ray after ·21s days (stage 1). to mom gray than 

pink (stage 2) after 373 days, to dan:/n-ansJ~t (stage 3) after 
447 days, and to opaque (~ere 4) after SS3 days. The total 
cumnJa,t:ive amount of silver conmmed at these respective m:es 
were 3.2 i, S.1 i, 6.8 g, and 9.4 :. Histological observation of 
tlle memtm.ne of Broch showed a few silver grannles after 218 
days and complete blackenin: by silver deposits after 553 days. 
The study did oct state wbetbcr silver depJsitioll in the eye was 
accompamcrl by any vision impai:rmcnt. A NOEL was nonetheless 
identified it 63.S mg/kg/day. 

In the third study, olde.r ms(> 9-months old) were givett 
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(S} Developmental Toxidty 

In a post-natal study in rats, Wistar rat pups from two 
litters were given subcutaneous injections of silver lactate 
monohydrate: two pups from ea.ch litter received daily injections 
of 0.10, 0.20, or0.35 mg during post-natal weeks 1, 2, or 3 to 4, 
respectively. The only effect reported was that bippocampal 
tissues from the treated pops contained significantly (p < 0.05) 
smaller pyramidal cells. The authon specuJated that the findings 
suggest toxicity and that the hippocampos is a selective me for 
silver nearotoxicity (Rungby «.J1. , 1987). 

(6) Mut3aemcfty 

Silver was net mmagemc in several bacterlal system. 

\ 
I 

' ' 

~ at silver nittate from S x 10" to -1· x lO"f; wcie • 
not mutagemc in E. coli in the amence of m~lic activation 
(Demerec ct al,,. 1951). The end-point ™ a reversion to 
streptomycin iJ1depeadence. Silver nitrate, ~ 0.1 pM, was not • 
directly mutagemc in E. coli WP2 and did DOt influence the 
mutagenic effect of ulaaviolt imdiation on E, coli WY2 (Rossman 
and Molina, 1986). Silver chloride, at 0.05 M, was not mutagcnic 
to B. subgli! in the abSC1Ce of metabolic activation (N'JShio~ -
1975). 

(7) Metabolism 

Very little absorptioh occuned hi rats administered c:aIIier-
ftee radica.ctive silver ( < 1 µg; l µCi) by stomach tube. 
Appto.rim:itely 99$ and 0.18$ of the original dose were 
eliminattd ¼i the feces and urine, respectively, within 4 days after 
dosing. :rota1 wsuc distribution amounted to 0. 835 % of the 
adtninisteIP.d dose (Scott and HarniJron, 1950). 

iadiolabeled silver nitrate wu adrnini~ by oral and 
iv. routes to female RF mice (0.25 JLCi, oral; 0.25 to 0.26 µCi, 
i. v .), male Sprague--Dawley rats (0.5 ~Ci via either route), beagle 
dogs (0,6 l'Ci ~ 0.4 µCi, iv.), and Macacca mulatta monkeys 
(0.6 }'Ci via either route). In an species. cumulative excretion 
a.nged between 90 and 99 ~ within 2 days of oral m:estion. The 
atem of ahsotption was foand to be directly propmti.onal to the 
transit time through the gut in these species (Forcbner ~ 1966 
and 1968). About 90 to 99~ of the silver admini.steted orally as 
(silver nitrare) to male Sprague-Dawley rats, female beagle dogs, 
and Macacca muJatta monkeys was eJimioared in the feces; small 
amounts w~ eUotinated in the urine (Furchner «..JL., 1968). A 
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been apportioned over a lifetime of 70 years. The RfD has been 
verified (07/18/91) by the AgCllt:J {IRIS, 09/01/92). 

Exposure ~ent 

a. Dietary Exposure 

Currently, silver is neither regist.ered for application to food or 
feed crops nor is it registered for use on processed commodities. The 
only cuxrent dietary c:xposme i, from the use of silver u a bacterioclde 
for use in human drinking water sysrerns. The swimming pool uses of 
silver would not be e:.xpected t.o be associated with any signifk;lnt di.et.ary 
exposme; the SMCL of 0.1 mg/L chin:king water established by the 
.Agency's Office ofWatJ:.r i5 not cYpeded to be excce&!d following typical 
use of filters coat:ain:ing silver. . :: . 

b. Ocalpat!onal and R.tFfdenttaJ 

Occnpational exposme can be e:xpeded based on the cumntl.y 
•. ~ uses of this chemiaJ Silvct, formulated as· a gr.umlar, 

impregnated material or solllble liqaid conccnaate, is used a.s an algicide 
or as pan of, baacriostati.c water filter in swimming pool wataer systems 
and human' drinking watear aystems. The potential for 
rni:x•dloader/applicator exposure exists for individnals handling silver 
solutions or silvcr-impre~ filter rnarerlals- Based on the application 
methods (specified md implied) and the fcmnulation types, the potential 
for eye, inbaJatio11, and dermal ~ to concentrated sohrtiom or dusts 
for mixers, loaders and applicators exists. 

Filtering media m impregnated with concentrations ranging from 
0.026~ a..i to 1.05$ Li Solnble 1iqai.d concentrates arc used for 
treatment in swimming pools. Typical application rates are 8 f1IIid ounces 
per 10 mimitc iataval with a maximum of 48 fluid ounces being utili.ud 
for '111interizing pools. Tbcsc m:atrocms are applied throup the pool 
skimmer baskr'L With teady-to-usc solution.,, tbc potc:ntiaI for exposa.sre 
exists for inadvcnent splashes to the eye; however, silver is not readily 
transported across the !kin. Handling of silver-impregnated filters may 
frsolt in short-term exposure to mi,mte qwmtiti.es of silver-conwiwig 
charcoal. 1B g=cral, filtcn eoctaimng 1. 05 % a.i. or less are replaced one 
or two times per year dependine upon the use rate and rated filter 
apacity. 

Silver coac=m:atiom in w2ter depend upon pH and chiori.d.e 
concentration. Maximum silver concc:ttrations in water are expected to 
be Jess tbaJl 10 mg/L (10 ppm). Water lT'eatrne-nts would result in less 
than 0.6 ppm (0.6 m"1-) silver pres.em in pool water (0.8 $ a.L used). 

13 98 



C. Environmental .As5essmmt 

1. Environmental Fate 

Because of the available data ·base on silver chemistry, most standard 
environmental fate data ~uiremcnts were waived. The environmental chemistry 
section pre.seated here is based on mnne.rous litetatore S0llICCS that are cited 
below. 

a. En."1mnmental Chemfstey - Fate and Transport 

Although silver occurs as native mct2l, it also occun as distinct 
roinet31 phases (mostly as sulfide miJ:lerals in complex ores) from where 
it is mined, processed (primarlly by froth flotation) and then refined 
(Reese, 19BS). The relative ab11ndan~ of silver in the arth•s crust· is 
about 0~08 ppm ( Gmwood &nd_ P.a:rnsbaw, 1984). · :,· 

·" • Silver is the metal with the highest thecmal and electtical 
. conductivity (Cotton. and WiDcinson, 1988; Greenwood and Fcarnshaw, 
· . 1984) . .Although silver is, in~ not prone to ordinaty oxidation and 

is resbtam: to corrosion by weak acids·, the presence of suifur-.contaioing 
ga.ses in tbe atmosphere and of snJfide iom in waters can tarnish the: 
sunace of silver {MUir, 1975; Pom:batx, 1974; SJmmilova and Zhutaeva, 
1978; Zhut3eva and~ 1985). Strong, con.cemrated oxidizing 
add solntions can dissolve- silver, producing silver(l) species in solution; 
iJ, alkaline solutions, silver is generally stable (Pourbaix, 1974) . Silver{!) 
fOimS soluble compk:x.es with halide anions and with cyanide (Cotton and 
WUkioson, 1988; Greenwood and :Earnshaw, 1984; I:rgolic and Martell, 
1985). Chloride and bromide ions can react with surface silver oxides to 
fem complexes that are more soluble than the oxides (Buffle, 1990; e 
Poutbaix, 1974). 

The cmdatiori states of I, II and m have been identified in silver 
compounds, but in aqueous media the only oxidation state is silvc:r(I) 
(Cotton and Wilkinson, 1988; Shumilova aJJd ~ 1978). The cxteot 
of nx:idation (corrosion) of silver metal in aqueous environments is thus 
deteanined by the pH, the redox potential and the tempera11n'e of the 
media (Morel, 1983; Murr, 191S; Pombaix, 1974; Stmrm, lm). The 
type and coaccntration of soluble silver(I) that can fonn in aqueous medLi 
are dett1rnin~ by the nature and coc:entr.m.on of complexing anions 
present in the media; fomation of insoluble phases (such a.s silver 
salf'ldes) are also detetTITW4 by the cbemictl characteristics of the 
aqueous media (Bufflc, 1990; Irgolic and MaitcI1, 1985; Motcl, 1983; • 
Stumm, 1992). 

Silver(!) can teadily react with sulfide ions and organic materials 
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of upland gamebird and/or waterfowl wcte required using the 
formulated product (due to variations in comple:xes formed by pure 
silver as th~ tccboiaI grade active ingredient). The risk to birds 
will be asse~ after the data are suhmittffl and reviewed. 
However, exposure to bil'ds is expected to be low from the 
pesticidal ~ of silver. These studies were required for labeling 
statements only. 

(2) Aquatic Data - Fresh.water !ish, Fresh.W2ter 
Invertebrstes & Estuarine Orisnlsms 

'1be acute LC,o for ftcshwater fish ra.ngcs from 3.9 to 280 
p.g/L (ppb). · 1be avctage toxicity values were 51.4 p.g/L for 
Rainbow trotJt (On@dootchns my1tiss}, 36..25 µg/L for Fathead 
·rnmDOV1 Q>imphalca pmmelas> and 44.0 µg/L ov~ · 

:-· 

.'lbc acute BC,o :cm~ for freshwater invtrtebatcs ta.Dges 
from 0.25 to 4500 p.g/L (ppb). The average toJicity vaine for 
DaphIJia roam wu 9.21 ,ig{L. 

'Ille acute toxicity V2lnes for marin~estaarine 5sh rmged 
from 4. 7 for Summer flooD~ (Earalictbys dentatus} to 1400 pg/L 
for the Shcc:pshcad minnow (.C~odon varieptus} with an 
avCiaooe of 494.12 ~g/L · 

The values for marine/ estuarine invertebrates ranged from 
5.8 for the East.em oyster (Crusostrea yimniea) to 250 ~g/L for 
the Mysid shrimp (MysidoJ)sis bahia} wi1h an average of 54.6 
p.g/L. 

These results pre,<eated above are sufficient to iruficate th.at 
silver is very lughly toxic to highly toxic to fuh and invertebrates. 
No fiathcr studies with f':rcshwater fish, fr=watcr ~, 
or esmarioe organisms. are requim:l for the cmrently proposed uses 
of silvu. Neither chrollic nor degra.date testing is required for the 
curreotly proposed uses of silver. 

b. EcoloJkal E.tTects Risk ~•r1"%lt 

Based on the available acnte toxicity data, silver is highly toxic to 
fuh and aqua.tic invertebrates. However, silver from products used for 
swimming pool and burnan drinking water systems is discharged into the 
mmncipal ~ effluent md trc::arcd in municipal water treatment 
plants and is, therefore, regulated under NPDES permm. Little exposure 
to fbh and aquatic invertebrates is expea.ed from these uses. The Agency 
does not expect tJlll"e3SOnablc adverse effects from these uses. 

17 100 



\ 

The Agency has determined that all uses of products registered as of June 
23, 1993 of silver are eligible for :reregistratioo, subject to the label and use • 
specifications of this document. 

B. Re:ulatory Posillon 

The following is a mm.mazy of the rcguJatory positi.on.s and rationales for silver. 
Where labeling l.'eVisions are ntt.ded. apeciffo lan~oe is set forth in Section V of this 
document. 

1. Tolerance Re$ssesstoent 

·. ~- There are no proposed or emblished U.S. EPA, CODEX (internatiooal), 
·cs~adi2n or Mexiao tole.r.mce.s for &ilver no:r exemptio& from the requirements 
of a tolcrance. Therefore, there axe JU> hannooizarion mues tX> b.c 1CS0lvcd. 

. ." 
. ,. 

· 1be Agency annoonc.cd tlle deletion of the SO p.g/L MCI.. (maximtm1 
conbminant level) for silver on January 30. 1991 (56 Fed. Reg. 3573). J.nstead, 
a. SMCL (seaindaty rnaxiromn cmxtaminant level) of 100 ppb (0.1 m~ was 
established by the Agency (OW) in the same Federal :Register nctice, based on 
the skin cosmetic effect called ugyrla. 

1.. Labellni Rationale 

In order to remain in compliance with FIFRA, it is the Agency's position 
that the laheling of all registered pesticide products containing silver must comply 
with the Agency's cu.t=lt pesticide labeling ~. The Agency has 
deterrnfot'rl that the current end-use label precautions are still appropriate and are 
rcqu:in:d for product reregistration. Because the swimming pool water syst.eam 
pemcide uses of silver are regulated by an NPDES permit, it is the Agency's 
position that label precautions must co.nt.inne to include the NPDES pennit 
required language. 

Based on tbc submitted data, it is the Agency's positi011 that a label 
statement indicating tbat silver iJ ·toxic to fish and aquatic mvenebiatcs· must 
be included on all registeted products contJining silver in order to remain in 
compliance with FIFRA. 

V. ACTIONS REQUIRED BY.REGISTR.A.~ 

This section specifics the data rcqum:mcnu and rcspoases necessary for the reregistration 
of both mannfaanrini-use and end-use products. 

A. Manufacturln:-Use Products 

1. Adclitional Generic Data Requirements 
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all products must comply with EPA' s cum::nt regulations and reqaircmcnts as 
specified in 40 CFR §156.10. All label a.meodmcnts must be submitted to the 
Agency withm 8 months from issnance of the product specific data call-in. Please 
follow the instmctions in the Pesticide Reregistration Handbook with tespect to 
labels and Jahe1ing. 

. The Agency has dctcunined that the amc.ut label precautions are still 
· applicab~ and are reqni1'cd for product reregistration if the product is to remain 
in compliance with FIFRA. 

B. End-Use Products 
,. 

Additional Product-Spedfk Data Requirements 

Section 4(g:)(2).(B) of FlF.RA calls for the Agency to obtain any needt.d 
produet-specif'lc dmiqarcting thepesridde after a deterrnfoaticmpf elig;bility bas 
been made. 'The product specific dam~ ue listed in J\ppcucfix G, the 
Product ~pecffu: Datl Can-In Noti.cc. 

. . 
• . · The rcgistrmts must clarify the mmre of the • soluble liqaidlconcentrate• 

used in. swimming pools, due to ccncems over the pot:Mlml fonnation of water 
solllble or colloidal species that may be ingested by swim.men. A new 
ConfidCJJtiaJ Statement of Formula (CSF) m1lSt be submitted cWailing the namrc 
of the •so1uble liqaid/coocenttar.e•. 

Ecological effects st:Ddies on one species of upland gamebb:d andlot water 
fowl as required in the September 1992 DCI are due to the Agency shortly. Both 
tests are being cooducted using the formulated product (due to variations in 
compl~ formed by pme silver as the tecboic:al p:ado active ingredient). The 
risk to birds will be ~ssed after the data are suhmittHf and reviewed. 
However, expomre to bixds from the pestlclde uses of silver is expected to be 
low. These data were required for labeling stl!ements only. 

~ must review previous data .mbmwioa.s to =sure that they meet 
caueut EPA acc:cpcancc criteria (Appendix G; Att:acl1mem E) and if not, commit 
to conduct new stuwes. If a registrant believes that prcviouslJ submitted data 
meet current testing ~ then study MRID nnmbcrs should be cited 
according to the instructions in the Requirement Stams and Registrants Response 
Fmm provided for each product. 

2. Labellni SpecifiC3tloJJS for End-Use Products 

In order to remain in compliance with ~ it is the Ac,~' s position 
that the following statement must be included on all products whose use requires 
an NPDES permit; 

21 102 



In order to remain in compliance with FIFRA, the labds and labeling of 
ill p roducts must comply with EPA's current regulations and requireIIl.Cilts as 
specified in 40 CFR §156.10. All label amendments must be submitted to the 
Agency within 8 months from issuance of the product specific data call-in. Please 
follow the instructions in the Pesticide Reregistratior, Handbook with respect to 
labels and labclillg. 

The AgercJ hal determined that the cwrcot label precautions are still 
applicable and are rcquil'ed for product reregistration if the product is to remain 
in compliance with FIFRA. 
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Q,l: 

COMFORT ZONE ® 

EFFECTIVE MANAGEMENT OF NUISANCE FLIES OF HORSES 
IN MANURE, STABLES, HORSE BARNS, PADDOCKS AND HORSE TRAILERS 

CONTROLS FLY POPULATIONS 
MAKES BEDDING UNSUITABLE FOR FLY LARVAE 

CONTROLS AMMONIA ODOR IN PADDOCKS AND MANURE PILES 

ACTIVE INGREDIENT 
Sodium Bisulfate (CAS# 7681 -38-1) ................ ........ .............. 93.2% 

OTHER INGREDIENTS................ .................................. .... .... 6.8% 

KEEP OUT OF REACH OF CHILDREN 

DANGER 

CAUSES EYE & SKIN DAMAGE 
HARMFUL IF SWALLOWED 

Total 1O0.O % 

READ BACK PANEL PRECAUTIONARY STATEMENTS CAREFULLY 

READ ALL DIRECTIONS BEFORE USING THIS PRODUCT 

EPA Registration N 

JAN-17-2003 22=06 

Manufactured by Jones-Hamilton Co. 
Walbridge, OH 43465 

EPA Establishment No. 33907-OH-1 

NET CONTENTS: 50 lbs 

60253S4061 97% 1Q4 
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PRECAUTIONARY STATEMENTS 
HAZARDS TO HUMANS AND DOMESTIC ANIMALS 

DANGER 
Corrosive, causes eye and skin damage. Do not get in eyes or on skin, or on clothing. 
Wear goggles, or face shield and rubber gloves when handling. Hannful If swallowed, 
inhaled or absorbed through the skin. Avoid breathing dust. Wash thoroughly with 
soap and water after handling. Remove contaminated clothing and wash clothing 
before reuse. 

PERSONAL PROTECTIVE EQUIPMENT 
Applicators and other handlers MUST wear goggles or protective eyewear, long 
sleeved shirts, long pants. socks, shoes and rubber gloves. Follow manufacturer's 
Instructions for cleaning/maintaining PPE. If no such instruction for washables, use 
detergent and hot water. Keep anci wash PPE separately form other laundry. 

FIRSTAJO 
IF IN EYES: 

► Hold eye open and rinse slow1y and gently with water 
for 15 . 20 minutes. 

► Remove contact lenses, if present, after the first 5 
minutes, then continue rinsing eye. 

► Call a poison control center or doctor for treatment 
advice. 

IF ON SKIN OR CLOTHING: 

IF SWAUOWEO: 

► Take off contaminated clothing 
► Rinse skin Immediately with plenty of water for 15 -

20 minutes 
► Call a poison control center or doctor for treatment 

advice 

► Call a poison control center or doctor for treatment 
advice 

► Have person sip a glass of water If able to swallow 
► oo not Induce vomiting unless told to do so by a 

poison control center or doctor 
► Do not give anything by mouth to an unconscious 

person. 
Have the product container with you when calllng a poison control center or doctor, or 
going for treatment. You may also contact American Association of Poison Control 
Centers at 1.soo -222-1222 for emergency medical treatment Information. 

NOTE TO PHYSICIAN 
Probable mucosa! damage may contraindicate the use of gastric lavage. 

ENVIRONMENTAL HAZARDS 
Do not apply directly to water, or to areas where surface water Is present or to 
Intertidal areas below the mean high water mark. Do not contaminate water when 
cleaning equipment or disposing of equipment waslilwaters. 

PHYSICAL & CHEMICAL HAZARDS 
Never use with products containing chlorine. Never use or mix with other chemicals. 

JAN-17- 2003 22=06 6025354061 

PAGE 06 
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• 
STORAGE AND DISPOSAL STATEMENTS 

Do not contaminate water, food or feed by storage or disposal 

PESTICIDE STORAGE: Store in original container in a cool, dry area. 

PESTICIDE DISPOSAL: Pesticides are acutely hazardous. Improper 
disposal of excess pesticide, spray mixture. or 
rinsate is a violation of Federal law. If these 
wastes cannot be disposed of by use according to 
label ins1ructions, contact your State Pesticide or 
Environmental Control Agency, or the Hazardous 
Waste Representative at the nearest EPA 
Regional Office for guidance. 

CONT AJNER DISPOSAL: Completely empty bag into application equipment. 

DIRECTIONS FOR USE 

It Is a violation of Federal law to use this product In a manner inconsistent with 
its labeling 

FOR ALL APPLICATIONS OF COMFORT ZONl:9 IN HORSE STALLS, PADDOCKS, 
TRAJLERS & MANURE PILES 
COMFORT ZONE" is a novel fly control product for use in stables, horse barns, horse 
trailers paddocks and any other enclosure for horses where manure may accumulate 
and become a breeding source for house flies and stable flies. The active ingredient in 
COMFORT ZONEe is approved by the FDA as a general purpose feed additive for 
animal feeds. 

1 ]. 

2]. 

3]. 

For best results a daily application is recommended. 

COMFORT ZONE~ can be used on any kind of bedding material (wood 
shavings, sawdust, wheat straw, etc.] 

Apply COMFORT ZON~ evenly throughout the stall while concentrating more 
of the product on the wet spots. The following rates are representative and can 
be used as a guide. 

STALL SIZE 
10' X 10' 

COMFORT ZONE9 

1 pound or 11/a cups 

JAN- 17-2003 22:06 6025354061 97Y. 106 
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• 
. 

12' X 12' 
15' X 15' 

1 ½ pounds or 2 cups 
2 lbs or 2% cups 

4]. For additional control, apply COMFORT ZONE6 directly to manures piles and/or 
in paddocks et the rate of 1 pound per 100 square feet. 

5J. COMFORT ZONE• will not harm rubber mats 

WARRANTY 

Jones-Hamilton Co., warrant that this product conforms to the chemical description on 
the label. Jones-Hamilton Co., neither makes nor authorizes any agent or 
representative to make any other warranty of fitness or of merchantability, guarantee or 
representation, express or implied, concerning this material. ~ones-Hamilton Co.'s 
maximum liability for breach of this warranty shall not exceed the purchase price of this 
product. Buyer and user acknowledge and assume all risks and liabilities resulting 
from the handling, storage and use of this material_ ~ - L-, ~ 

'" lb ~ J .,,._ {,,,), ~ . 
W's~~ 

cf-ru~ \u ~l-- 0 ~ 

JAN- 1?-2003 22 =06 6025354061 97% 
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Jones-Hamilton Company • c;:omfort Zone - 33907-1 
Page 2 1 of 26 

COMFORT ZONE 
EFFECTIVE MANAGEMENT OF HOUSE ANO STABLE FLIES 

® 

IN M AN URE, STABLES, HORSE BARNS, PADDOCKS ANO HORSE TRAILERS 

CONTROLS FLY POPULATIONS 
MAKES BEDDING UNSUITABLE FOR FLY LARVAE 

CONTROLS AMMONIA ODOR IN PADDOCKS AND MANURE PILES 

.. / So d ,v .... ln J ..1 ltc~ f e O iL 

ACTIVE~~;~deA-Sulfew [G~ ...................... .. 93.2% 

OTHER INGREDIENTS ........................................................................................... . 

KEEP OUT OF REACH OF CHILDREN 

DANGER 

CAUSES EYE & SKIN DAMAGE 
HARMFUL IF SWALLOWED •••••• • • • • • 

READ BACK PANEL PRECAUTIONARY STATEM ENTS CARE~ tt ¥. 
•• 

READ ALL DIRECTIONS BEFORE USING THIS PRO□uc-r ·:··. ••••• 

M anufactured by Jones-Hamilton Co. 
Walbridge, OH 43465 

6.8% 

•••• . . 
•••• . . 

•••••• • 
• 

• • ...... 
• 
•••• • • • ••• 

• .... 
• • .... 
• • •••••• • 

EPA Registration No. 33907-f ,G" EPA Establishment No. 3 3907-0H-1 

NET CONTENTS: 50 lbs 

108 
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Jones-Hamilt.on Company - Comfort Zone - 3 3907-1 
Page 22 ·01 26 

PRECAUTIONARY STATEMENTS 
HAZARDS TO HUMANS AND DOMESTIC ANIMALS 

Of\t,vJW 
~ow-1/'~ DANGER 

· n skin, or on clothing. 

,r---:....:..::":':'--=~:=;:.~._;..::==...;..:.:.:..;:;.;;:...::;~-==:'-'-:7'=~~ ::::-=:-:.,:.;::.:.:.::~ Harmful if 
. g dust. Wash 

thoroughly with soap water after handling. Remov ntaminated clothing and 
wash clothing before reuse. 

IF IN EVES: 
FIRST AID 

► Hold eye open and rinse slowly and gently with water 
for 1 5 • 20 minutes. 

► Remove contact lenses. if present. after the first 5 
minutes, then continue rinsing eye. 

► Call a poison control cent.er or doctor for treatment 
advice. 

N SKIN OR CLOTHING: 

IF SWALLOWED: 

► Takeoff contaminated clothing 
► Rinse skin immediately with plenty of water for 15 • 
20 minutes 
► Call a poison control center or doctor for treatment 

► Call a poison cont 
advice 

► Have person sip a glass of wa if able to swallow ... . • ••• 
• • 

► Do not induce vomiting unless tol 
poison control center or doctor • •••• 

► Do not give anything by mouth to an unc scio.u.s •••• • . 
person. : • : • • ••••• •• •• • • • 

Have the product container with you when calling a poison control cente or ooctor, ••• 
or going for treatment You may also contact 1-800-xxx-xxxx for emergerp,:.--edical • • • • • 
treatment information. , ~~ • • :. • • • ...._,., ( ... 

NOTE TO PHYSICIAN ., 
0 

• • •' • 

Probable mucosal damje may cq17traindicate the~e o a 1c lav~e. ,.1 • 1 I 1 : • • 1,• • 
1 Arf,c.,,1:_efs cw~ \NO.VIO.\e,,y; Y'f\JSI-. ft{ ~J(t,.)11\1 Id, 0 ~~SCA rt 

ENVIRONMENTAL HAZARD .,.V\(j_ t~ V\.-b ~ l1g \ ~ 
Do not apply directly to water, or to areas where surface water is present or to ""' d Ru~ 1

1
~/ ~ 

intertidal areas below the mean high water mark. Do not contaminate water when " ] IVT'Q .. 

cleaning equipment or disposing of equipment washwaters. 

PHYSICAL & CHEMICAL HAZARDS 
Never use with products containing chlorine. Never use or mix with other chemicals . 

109 
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Jones-Hamilton Company -,DJmfort Zone -33907-1 
Page 23 of 26 

STORAGE AND DISPOSAL STATEMENTS 

Do not contaminate water, food or feed by storage or disposal 

PESTICIDE STORAGE: 

PESTICIDE DISPOSAL: 

CONTAINER DISPOSAL: 

Store in original container in a cool, dry area. 

Pesticides are acutely hazardous. Improper disposal of 
excess pesticide, spray mixture, or rinsate is a violation 
of Federal law. If these wastes cannot be disposed of 
by use according to label instructions, contact your 
State Pesticide or Environmental Control Agency, or 
the Hazardous Waste Representative at the nearest 
EPA Regional Office for guidance. 

Completely empty bag into application equipment. Then 
dispose of empty bag in a sanitary landfill or by 
incineration, or, if allowed by State and local 
authorities, by burning. If burned stay out of smoke 

DIRECTIONS FOR USE 

It is a violation of Federal law to use this product in a manner inconsistent with its labeling 

FOR ALL APPLICATIONS OF COMFORT ZONE8 IN HORSE STALLS, PADDOCKS, TRAILERS 
& MANURE PILES 
COMFORT ZONE® is a novel fly control product for use in stables, horse barns, horse trailers 
paddocks and any other enclosure for horses y,,he anure may accumulate and o.~.e a_ 
bre · source for house flies and stable flies he active 1ngre ,en 1n RT ZOl\lf: •• i~ 
~pp roved by the A as a enera purpose feed additive fa\ animal feeds. Al~ & • • 

1 ). 

2). 

For best results a daily application is recommended{ • ••••• • • • • • • • •••••• 
COM FORT ZONE® can be used on any kind of bedding material (w;~tls~aving~ .... 
sawdust, wheat straw, etc.] • • • • • • •••• • 

• • .. . . . . 
3]. Apply COMFORT ZONE® evenly throughout the stall while concentrating more of tl'le. 

product on the wet spots. The following rates are representative and can be usM<'J ~ s a 
'd • • gu1 e. : • ••• • 

STALL SIZE COMFORT ZONE® 
10' X 10' 
12' X 12' 
15' X 15' 

1 pound or 1 113 cups 
1 ½ pounds or 2 cups 
2 lbs or 21/3 cups 

4). For additional control, apply COMFORT ZONE® directly to manures piles and/or in 
paddocks at the rate of 1 pound per 1 00 square feet . 

5 ]. COM FORT ZONE® will not harm rubber mats 
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Subject: 
Re: COMFORT ZONE 

Date: 
Fri, 17 Jan 2003 17:09:50 -0700 

From: 
ja.zkatz <jazlcatz@qwest.net> 

To: 

~ c--;;;n_ ~ S &..i,.._ .+c:.v.9 
~ ll"'t~ ,~,--J W-=-ii..~~~ 

15 r~~ 

lo ~ Berunhend.Driss@epamail.epa.gov 
CC: 

Linda Hollis <hollis.linda@epamail.epa.gov>, reilly.sheryl@epamail.epa.gov 
References: 

1 

Driss: 
Thanks for your e-rnail. In response to this e-mail I have attached a draft label in WordPerfect 
format (I can send you a fax 
copy also, if you wish). This new draft label incorporates some of the changes requested in your 
e-mail. 
l] as instructed the active ingredient was changed from ''sodium bisulfate" to "Sodium Bisulfate." 
2] the telephone number for the American Association of Poison Control Centers, 
1-800-222-1222 has been added to the 
paragraph at the end of the First Aid statement. • 3) I have added a paragraph entitled Personal Protective Equipment. 
4] It is in the request to have a Non-Agricultural Use Requirement box including the statement 
"Keep unprotected persons, 

• 

animals and pest from the treated areas for 48 hours" with which we cannot comply, and we do 
not believe that it is required. 

Please consider the following:-
A) The product can be applied with the horses in the stalls or out of the stalls, the 

product is used with the horses present - to have a 48 hour period prior to the 
return of the animals obviates the use of the product. The directions for use 
state "For best results daily application is recommended" To have essentially 
what is a 48 REI defeats the purpose of the product. 

BJ The Directions for Use on the label of the PTL (antimicrobial product) which is 
identical to Comfort Zone and also used in animal premises (poultry houses) 
does not contain any Non Agricultural Use Statement verbiage, nor PPB 
statements. 

C] This product is not subject to WPS since it "is applied on an agricultura1 
establishment in the following circumstances: 
(a) 
(b) on livestock or other animals or in or about animal premises. " ( 40 CFR 
17O.1O3(b)]. 

D] Label Review Manual page 8-2 The answer to the first question as applied to 
Comfort Zone is 11no" - hence WPS does not apply to this: product. 

JAN-17- 2003 22:06 6025354061 97% 
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E] See page 11-8 of the Label Review Manual 
"If the label you are reviewing contains only uses within the scope of the WPS, 
you may skip this section. If the label contains entry restrictions, notification 
requirements or instructions similar to WPS requirements that apply to uses 
NOT within the scope of the WPS (non-agricultural uses), there should be a 

second box on the label called "Non Agricultural Use Requirements." 'Ibis box 
maybe placed anywhere in the Directions for Use section of the label after the 
Agricultural Use Requirements." 
The Comfort Zone label has no entry restrictions, notification requirements or 
instructions similar to WPS requirements because this pr•oduct is exempt from 
all requirements of WPS. 

F] The product performance data submitted in support of this product consisted of 
two studies published in the American Journal of Veterinary Research. In the 
first study [see Volume 33907-3 page 6) it says "During treatment weeks 
sodium bisul.fate was applied daily to the top of bedding :and straw, then spread 
on top. Ponies were lcept in the stalls 24 hours a day during the 7-day test 
period and stall cleaning was not done." [See now page 8 Pony Observation} 
Signs of cutaneous lesions or lameness were not evident during the study. Ponies 
ate hay spread on the floor in stall corner. Their eating habits usually resulted 
in spreading the hay around 25¾ of the stall over the soiled manure. Cutaneous 
muzzle lesions or signs of gastrointestinal tract dysfunction were not apparent 
during the study. Abnormalities of appearance, actions, or attitude of any pony 
were not observed during the 4 week study. In the second report [beginning on 
page 10 of Volume Volume 33907-3] it does not say whether or not the horses 
were in the stalls during application but like the first study the sodium bisulfate 
was applied daily (m this study for 7 days). Reported in this study (on page 11 
of the submitted volume)- Horses stabled in the study stalls were observed 
daily for skin lesions, signs of lameness, or abnormalities of appearance, 
actions or attitude. Farm personnel who handled the sodium bisulfate were 
asked to report miscellaneous health problems and cutaneous lesions. Further 
( on page 12) No signs of cutaneous lesions, lameness or any other health 
problems were evident in horses stabled in the trea.ted stalls during the study. 
Signs of cutaneous lesions or other health problems were not evident among 
personnel handling sodium bisulfate in the study. 

PAGE 02 

Driss, since Monday is a holiday in D.C. I would be obliged if you would consider the points A] 
through F] above, and I will 
call you on Wednesday to discuss how to deal with the issues and get the product approved. 
Regards, 
Iain 

Iain Weatherston, Ph.D. 
Technology Sciences Group Inc. 
4061 North 156th Drive 
Goodyear, AZ 8S33 8 

J AN-17-2003 22: 06 6025354061 97Y. 1i2 
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Tel: 623-535-4060 
Fax: 623-535-4061 
E-mail: jazkatz@qwest.net 

Benmhend.Driss@epamail. epa. gov wrote: 

Ia.in: 
There are few changes that must be done on label to complete my review. 
Please make the changes listed below and send me a revised label via 
e-mail (PDF file) or by mail or fax. 

Page 1. Active ingredient name change to: Sodium Bisulfate 
Page 2. 
A. You must the 800 number for the national poison control at the end 
of the Fist Aid Statement 
B . Add a paragraph entitled: Personal Protective Equipment: 

Applicators and handlers MUST wear goggles or 
protective eyewear, long sleeved shirt, long pants, socks shoes 

and rubber gloves 
Page 3. 
A Under Directions For Use, Add the "Non-Agricultural Use 
Requirement" box (see page 11-21 of the Label Review Manual for the 
appropriate language). In this box you must add: Keep unprotected 
persons, animals and pets from treated areas for 48 hours after 
treatment 

Please fax or e-mail me a revised label before you print final labels. 
Thanks 

Driss Benmhend 
United States Environmental Protection Agency 
Biopesticides and Pollution Prevention Division 
Biochemical Pesticides Branch 
(703} 308-9525 
E-mail: benmhend.driss@epa.gov 

CZLABEL2.wpd 

Name: 
CZLABEL2.wpd 

JAN-17-2003 22 : 015 6025354061 97% 
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Type: 
WordPerfect ( application/wordperfect6. 0/6 .1} 

Encoding: 
base64 

JAN-17-2003 22 =06 6025354061 
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DP BARCODE: D273401 

CASE: 070049 
SUBMISSION: S592783 - * * * 

DATA PACKAGE RECORD 
BEAN SHEET 

CASE/SUBMISSION INFORMATION*** 

CASE TYPE : REGISTRATION ACTION: 160 NEW PROD-"ME TOO" 
CHEMICALS: 073201 Sodium bisulfate 

DATE: 03/14/01 
Page 1 of 1 

93 . 2000% 

ID#: 033907-E comfort zone 
COMPANY: 033907 JONES HAMILTON CO 
PRODUCT MANAGER: 90 JANET ANDERSEN 
PM TEAM REVIEWER: DRISS BENMHEND 
RECEIVED DATE : 01/10/01 DUE OUT 

703-308-8128 
703-308-9525 

DATE: 04/10/01 

ROOM: CSl 
ROOM: CSl 

5TH FL 
5TH FL 

***DATA PACKAGE INFORMATION*** 

DP BARCODE: 273401 EXPEDITE: N 
CHEMICAL: 073201 Sodium bisulfate 
DP TYPE: 001 

DATE SENT: 03/14/01 

. ' A CSF: Y LABEL : Y \ ·' 

DATE RET.: I I 

~ SSIGNED TO DATE IN DATE OUT ADMIN DUE DATE: 04/28/01 
DIV : BPPD 
BRAN : BPPD-1O 
SECT : IO 
REVR: 
CONTR: 

I 
I 
I 
I 
I 

* * 

I 
I 
I 
I 
I 

* DATA 

I I NEGOT DATE: 
I I PROJ DATE: 
I I 
I I 
I I 

REVIEW INSTRUCTIONS* * * 

The following data was submitted to support the me-too 
registration of the product "Comfort Zone": 

1. Product Chemistry MRID # 453018-01 
2. Product Performance MRID# 453018-02 
3. Sodium bisulfate a white paper MRID # 453018-03 
4. Request for waivers 

Please review and comment 

Thanks 

Driss 

***DATA PACKAGE EVALUATION*** 

No evaluation is written for this data package 
I/\ • • ' 

I I 
I I 

***ADDITIONAL DATA PACKAGES FOR THIS SUBMISSION*** 

DP BC BRANCH/SECTION DATE OUT DUE BACK INS CSF 
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DP BARCODE: D282440 

CASE: 070049 
r MISSION : S613533 

DATA PACKAGE RECORD DATE: 07/02/02 
BEAN SHEET Page 1 of 1 

* * * CASE/SUBMISSION INFORMATION*** 

CASE TYPE: REGISTRATION ACTION: 161 RESB NEW PROD-"ME TOO" 
CHEMICALS: 073201 Sodium bisulfate 

ID#: 033907-E Comfort zone 
COMPANY: 033907 JONES-HAMILTON CO 
PRODUCT MANAGER : 90 JANET ANDERSEN 
PM TEAM REVIEWER : DRISS BENMHEND 
RECEIVED DATE : 03/05/02 DUE OUT 

703-308-8128 
703-308-9525 

DATE: 06/03/02 

***DATA PACKAGE INFORMATION*** 

DP BARCODE: 282440 EXPEDITE : N 
CHEMICAL : 073201 Sodium bisulfate 

P TYPE: 001 

DATE SENT: 04/17/02 

CSF: Y LABEL: Y 

ROOM: CSl 
ROOM: CSl 

DATE RET.: 

93 . 2000% 

5TH FL 
5TH FL 

I I 

SSIGNED TO DATE IN DATE OUT ADMIN DUE DATE: 06/01/02 
DIV : BPPD / I I I NEGOT DATE: I 
BRAN: BPPD-IO / I I I PROJ DATE: I 
SECT: IO / I I I 
REVR : / I I I 
CONTR: I I I I 

***DATA REVIEW INSTRUCTIONS*** 

Attached, you will find a response to our letter (dated 
9/10/01) and review (dated 8/29/01) of the data submitted to 
support the registration of Comfort Zone. 

This package contains: 

1. Letter Response 
2. Administrative materials 
3. Supplemental Product Chemistry MRID # 455160-01 
4. Request for Waivers 
5. Litterature: Response of the House Fly to Amonia and 
Other Substances. 

Please review and comment 
Thanks 

Driss 

***DATA PACKAGE EVALUATION*** 

No evaluation is written for this data package 

***ADDITIONAL DATA PACKAGES FOR THIS SUBMISSION*** 

BRANCH/SECTION DATE OUT DUE BACK INS CSF 

I 
I 
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Technology Sciences Group Inc. 
Arizona: Regulatory Division 
4061 North 156"' Drive 
Goodyear. AZ 85338 
Phone: (623) 5354060 
FAX (623) 5354061 
E-Mail: jazkatzOuswest.net 

TIDM.OOY mns 
ffi(lp 

fain Weatherst.on, Ph.D. 
Senior Regulatory Consultant 
Pesticide Division 

Driss Benmhend 
Biochemicals Branch 
Biopesticide and Pollution Prevention Division 
U.S. Environmental Protection Agency 
Crystal Mall #2. 9 th Floor 

~ 

June 10, 2002 

192 1 Jefferson Davis Highway \ o 1.,, 
Arlington, VA 22202. \ 1. 

SUBJECT: Lack of responses to request for status of regOtration appli~: ,-{ \ \\ r V 
- ~ • 7) COMPANY: Jones-Hamilton Company 

30354 Tracy Road 
W albridge, Ohio 43465-9792 

sSI fll\ ( i}J IJJJV 

s~~ 
CONTACT: 

PRODUCT: 

Dear Mr. Benmhend: 

lain Weatherston, Ph.D. 
Technology Sciences Group Inc. 
4061 North 156th Drive 
Goodyear, Az 85338 
Tel: 623-535-4060 
Fax: 623-535-4061 
E-mail: jazkatz@qwest.net 

COMFORT ZONE [33907-E] 

As agent for, and on behalf of the Jones Hamilton Company I again write requesting a response to previous 
correspondence [ e-mails of March 31, 2002 and May 9, 2002) regarding the status of the registration 
application identified above. 

I note that there was an error in my e-mail of March 31 regarding chronology, I would like to correct the error 
at this time. 

The correct chronology of this application is: 

Application for registration of Comfort Zone filed: 
86-5 analysis - full compliance sent out 
Insufficiency letter sent by Agency 
Response to September 10 letter filed 
Letter from Sheryl Reilly dated November 9, 2001, detailing 
86-5 rejection of a ·study." 
Rebuttal of this "study'' rejection sent by e-mail 
Inquiry about the status of "study" rejection issue sent by e-mail 
Conversation with Linda Hollis at a meeting in BPPD in which she 
indicated that the rebuttal of the "study" rejection could not be 

January 8. 2001 
January 19, 2001 
September 110, 2001 
October 9, 2001 

November 9, 2001 
November 27, 2001 
December 24 , 2001 

made by e-mail and that a proper submission must be made. February 12. 2002 
Proper response to November 9. 2001 86-5 rejection filed February 27. 2002 r ~equest for a status of the application March 31, 2002 

~urther request for status of the application May 9, 2002 

All of the deficiencies noted in the Agency's September 10, 2001 letter were addressed in the three volume 

-----~17 
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Technology Sclenoes Group Inc. 
Arizona: Regulat.ory Division 
4061 North 156"" Drive 
Goodyear, A2 85338 
Phone: [623) 6354060 
FAX (623) 5354061 
E-Mait:jazkatzOuswest.net 

lain Weatherston, Ph.D. 
Senior Regulatory Consultant 
Pesticide Division 

Driss Benmhend 
Biochemicals Branch 
Biopesticide and Pollution Prevention Division 
U.S. Environmental Protection Agency 
Crystal Mall #2. 9111 Floor 
1 921 Jefferson Davis Highway 
Arlington, VA 22202. 

June 1 O, 2 002 

SUBJECT: 

OJMPANY: 

Leck of responses to request for status of registration application. 

Jones-Hamilton Company •••• • • •••• 

CXJNTACT: 

PRODUCT: 

Deer Mr. Benmhend: 

30354 Tracy Road 
Walbridge, Ohio 43465-9792 

lain Weatherston, Ph.D. 
Technology Sciences Group Inc. 
4061 North 156"' Drive 
Goodyear, Az. 85338 
Tel: 823-535-4060 
Fax: 623--5354081 
E-mail: jazkatz9Qwest.net 

CX:>MFORT ZONE (33907-E] 

•••••• • • • • • 
•••••• • • .. 
••••• • • ••••• 

•••• • • • •• • 

• • •••••• • 
• • • • • • . .. 

• 
•••• • • •••• 

••• . . . 
• • • 

Aa agent for, and on behalf of the Jones Hamilt.on Companv I again write requesting a response to previous 
correspondence (e-mails of March 31. 2002 and May 9, ~002) regarding the status of the registration 
application identified above. 

I note that there was an em,r in my e-mail of March 31 regarding chronology, I would like to co~ct the error 
at this time. 

The correct chronology of this application is: 

Application for registration of Comfort Zone flied: 
86-5 analysis • full compliance sent out 
Insufficiency letter sent by Agency 
Response to September 10 letter filed 
letter from Sher)i Reilly dated November 9, 2001, detailing 
86-5 rejection of a "study." 
Rebuttal of this "study~ rejection sent by e-mail 
Inquiry about the stetus of "study~ rejection issue sent by e-mail 
Conversation with Linda Hollis at a meeting in BPPO in which she 
indicated that the rebuttal of the "study" rejection could not be 
made by e-mail and that a proper submission must be made. 
Proper response to November 9. 2001 86-5 rejection filed 
Request for a stetus of the application 
Further request for status of the application 

January 8, 2001 
January 19, 2001 
September 10. 2001 
Oct.ober 9, 2001 

November 9, 2001 
November 27, 2001 
December 24, 2001 

February 12, 2002 
February 27, 2002 
March 31, 2002 
Mey9,20D2 

All of the deft0iencies noted in the Agency's September 10, 2001 letter were addressed in the three volume 
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Dries Benmhend 
Comfort Zone 
June 1 o, 2002 
Page 2. 

response submitted on October 8, 2001 and it Is now eight months later end the Agency has not made a 
decision to approve the product registration nor have they seen fit to furnish a status report despite there 
having been two requests made. 

The registrant, Jones-Hamilton Company is very unhappy that the requests for a status report have gone 
unanswered and have asked that I bring the matter to the attention of the Division Director and request a 
meeting. At this time I would prefer t.o seek resolutlon of these issues within the Branch end to thet end I would 
request an explanation of why the product registration has not yet been approved. 

cc: 

urs 

• .L,✓-__ _ - . 
n 

8em1e Murphy [Jones Hamilton Company) 
Kerl Knueven [Jones Hamilton Company] 
Linda Hollis [EPA/BPP0/88] 
Ed Johnson [TSGJ , ...... 

• • • • • 
•••••• • • •• 
••••• • • ••••• 

•••• • • •••• 
•••• • • • •• • 

t 

• • •••••• • 
• •• . . .. . .. 

• 
•••• • • •••• 

•• • . . . 
• •• 
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lain Weatherston 
< jazkatz@uswest.net 
> 

11 /27/2001 08: 13 PM 
Please respond to 
jazkatz 

To: Sheryl Reilly/DC/USEPA/US@EPA 
cc: Driss Benmhend/DC/USEPA/US@EPA, Carl Knueven 

< cknueven@jones-hamilton.com > 
Subject : 86-5 COMPLIANCE LETTER DATED NOVEMBER 9, 2001 

Pending Application EPA #33907-E dated October 5, 2001 
Application to register COMFORT ZONE - Response to Agency letter dated September 10, 2001 

Dear Sheryl : 
I have just received the subject letter indicating that the Administrative volume of the submission in 
response to a letter from the agency is not in compliance with PRN 86-5. 
This letter indicates that 
Study 01 is rejected because 

> no title page was included in the study, and then the letter goes on to say that one of 
two data confidentiality claims must be made 

> the second reason given is that fewer than the required three copies of the data were 
submitted. 

First of all the volume was not a study, it is an administrative volume and as such only one copy is 
required. 
Second ,the volume contains, as prescribed on page 2 a perfectly correct Confidentiality Statement. 

This was a submission in response to an Agency letter and the administrative volume contained 
correspondence, an application, a label and a confidential statement of formula. As part of the 
correspondence the possible modes of action of the sodium bisulfate were discussed. Rather than give 
merely citations I appended as attachments to the letter , and for the convenience of the reviewer, copies 
of literature publications going back to 1916. Explanation of the mode of action is not a requirement nor 
prerequisite to registration, and the submitted publications were not addressing a requirement. 

I believe that there has been a misunderstanding as to the nature of Volume 33907-6 and I request that 
you re-examine this volume and will hopefully concur that the volume is in compliance with 86-5. 
I thank you for your assistance with this matter. 
Regards 
lain 

lain Weatherston 
Technology Sciences Group Inc. 
4061 North 156th Drive 
Goodyear, AZ 85338 
Tel : 623-535-4060 
Fax: 623-535-4061 
E-mail: jazkatz@qwest.net 
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Jone&-Hamilt.on Company • Comfort Zone • 33907-9 
Page 10of 13 

~ ~ -Comfort Zan• · 33907-6 
Pege!hf40 

TIIOhnology 8olanoee '-"i~ ftl. 
Arizona: Aaguf ta: 7 DhlWan 
4001Nor1t11se-OIM 
Goodyear, AZ. 85338 
Ptlon«(023)~30-4060 
FAX (623) !53S4081 
E-Mel: ~~-

left~ flh.D. 
senior~ry eona.c.c 
PIIMlcide Oillialon 

Criss Benmhend 
Biochemicals Bn1nch 
Biopeetieide and Polution Prevention Division 
U. S. Erwil"0nmental Pn:tectit:w, Agency 
Crystal Mell #2. ~ Roor 
1921 J~raon 08\'is Highway 
Arlington, VA 22202 

455160-00 

October 5 , 2001 

SUBJECT: Response to Ar,eney Jett.er doted September 10, 2001 regording deficiencieo 
in the applicabon to n,giater Comfort 2.one® e novel fly control product. 

COMPANY: Jones-Hamilton Company 
30354 Tracy Road 
Walbridge, Oi 43465-9792 

CONTACT: lain Weather,;ton, Ph.D. 

OeerOriss: 

T ec.hnologv Sciences Group Inc. 
4061 North 156"' Drive 
Goodyear, 1'Z 85338 
Tel: 623-535-4060 
Fax: 623-535-4061 
E-ffloil: ia;zlsatzngwest.net 

~ agent fer. and on behalf of Jones-Hamilton Company, I Gubmit this response to the Agency letter 
dated September 10, 2001 addressing the deficiencies. 

All chemistry deficiencielS ere oddressed in e separate volume es ere the waiver request:,. Al l other 
deficiencies ere addressed In ttim letter. An application for pesticide registration (EPA R:JRM 8570-1 ] 
en updat.ed dnl~ label end e corrected Confidential Statement of Formula are included in this 110lume. 

Addresai"il item 9 e of ttie DER , 
A waiver for the ecut.e oral tOllicity is submitted. 

Addrea•ing item 10 b of the DEA 
A waiver fer the non-target insect studv is submitted. 

Addressi"il itema 12 b and c of the DEA 
Regarding 12 o. in the absence af date identifying the flies adhering to the Gticlcy tapes the ~-on 
the label is changed io "nuisance flies of horses• es the reviewer suggested • • - · 
Regarding 12 b, the public;etion15 l5Ubmiu.ed In support of product performance show that~"' ;.J1;e of • 
sodium bisulfat:.e in the manner described (1] reduced ammonia in the bam environment frocn Jl

0

renge • 
of 2 - 22.5 ppm to 0.0 - 0.75 ppm: {2] tile pH of the manure was reduced from ttie range 7.9 • 9.3 to _. _ • 
1.4 - 2.0 and [3] significantt; reduces the number of flies in treated stall over untreated st.Blls. Since • 
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Jones-Hamilton Company • Comfort Zone . 33907-9 
Page 11 of 13 

*Manufacturing process information may be entitled to confidential treatment* 

Oriss Benmhend 
Octcber 5. 2001 
Page2 

(\•t~"'r .,,: .... ~-. . .., .• ' :- .... , !""~"=' 
JooeM 1oa,...,Con.-,.y - Comfll~Zane-93907~ 

Page6of40 

thi6 ~ is menif-er:ted within on the fim day of treatment end continues throughout the week it is 
as the authlrs state ·lilcelv that the effect an pH or emmonia concentretion is responsible fer the 
stalls' deu eased app!al to files. 

The cleirm. on the product label ere Controls fly populationa. Makes bedding unsuitllble far ft./ larvae. 
end ControlG emmcnie odor in paddocks and manure pit ea end the publicetiore s ubmitted suppgrt 
these claims. 

The reviewa' is COIT'ec:t in es much as a • mode of action• has not been ident.ified however more than 
one mode cf ac:ticn may be operating .. Development of filth fly populations is dependent on several 
factors including [1] the eblity of g1"811id females to find a suitable OYipo&ition sitie. end [2] a suitable 
cnvironmert. for eggs t.a hetch end su~ the development at the fly lartae. Air'( tn,e1ment that 
W01Jld mitigate againot finq a &itle or laying the eggs, the hetching of the eggs and the c;ubcequcnt 
development of the Kies W0Uld effect a control 011er the fly population.~ mey impact one. 
two or more of these stages. It has been known from about 1916 that~erticularty female 
flies] ere attracted tD ammonia (CH Richardson. The responS1: of house Hies co ammonis and other 
substanct,s. N.J. Ag;c. Exp. Sta. Bun. 292], other amines and putrification products such as skat.ole. 
put:rescine etc. [see for example A.WA Brown et al .. , J . Econ Entomology 1961, 54: 670674) and 
pl"Oducts of protein degradation. Certainly, the complexing at the sodium bisulfatc with the ammonia 
not only red.Jc.es the odor of ammonia to mammals but is also en efficient Wf1'/ of reducing the 
semiochemical effect of the ammonia and reduce egg lsying. Or. Olarles Pitts. Emeritus Professor of 
Entomology at Pe~ania State University hes Indicated that the development of fly lar.tae is 
dependent on the temperetlJre and pH on the manure, and that manure of pH=2 is considered toxic 
to fly lervae and prevents development. Work by Meyer et sl, and MacCreery and Haenlein, while not 
addres5ing the toxicity at very acidic menure to fly larvae does illu-strste that manure pH does impact 
fly develcpment. C.cpies of the four publications mentioned above ere etteched t.o this letter. 

Jo~milton belie/es that all cut.standing deficiencies have been addressed end that the 
registration of Comfcrt: Zone® should now proceed. If you have any questions or require further 
information, please d:> not hesit.ate ta contact me by phone or e-mail. 

t 

' lein "t'eettrrston 

attach~\_ ·, 
Aichardson. C.H.· c:it.ed publication 
Brown. A. WA. et al, • cited publicet.ion 
Meyer, J. A. et al., - c:t.ed publication 
MacCreary and Hecnlein - cited publication 
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Jones-Hamilton Company - Comfort Zone - 33907-9 
Page 10of 13 

Jon~ ~y - Comfo~ Zona - 33907~ 
Pa9e 15 of40 

Technology 8ollnoae Gf'Ol4I Ina. 
Arfmne: A9t'eCst ry 0Maklrl 
4061 Ncnh 1 se-' Drive 
GOOC¥W, AZ 85338 
Phon«:(623Jl53lM060 
FAX (823) !535-4081 
EMal:~ 

lain WeatherllCDn. Ph.D. 
Senior Regulablr, Condant 
PeedddeDMelof'I 

Oriss Benmhend 
BiochemiCBls Bntnch 
Biopesticlde end Pollution Prevention Division 
U. S. Environmental Pt vtectic(1 Agency 
Oyst.al Mall #2. 9"' Roor 
1921 Jefferson Devis Highway 
Arlington, VA 22202 

455160-00 

October 5, 2001 

SUBJEcr: Response t.o Agency letter deted September 10, 2001 regarding deficiencies 
in the application to register Comfort Zone® e novel fly control product.. 

COMPANY: Jones-Hamilton Company 
30354 Tracy Road 
Walbridge, Of 43465-9792 

CONTACT: lein Weatherstcn, Ph.D. 

Deer Criss: 

Technology Sciences Group Inc. 
4061 North 156"' Drive 
Goodyear, AZ. 85338 
Tel: 623-5354060 
Fax: 623-5354061 
E-mail: jszkatzpqwe6t..net 

As agent for. and on behalf of Jones-Hamilton C:Ompany, I submit this response to the Agency letter 
dated September 10, 2001 addressing the deficiencies. 

All chemistry deficiencies are addressed in a separat.e volume as ere the waiver requests. All other 
deficiencies ere addressed in this letter. An application for pesticide registration (EPA FORM 8570-1] 
en updated dre~ label and a corrected Confidential Statement of Formula ere included in this volume. 

Addressing item 9 c of the DER , 
A waiver for the acute oral toxicity is submitted. 

Addreaain9 item 10 b of the DER 
A waiver for the non-target insect stucfy is submitted. 

• ••• • •••• 
• • 

I • • • ••• . . . . . . . 
• • • AddN1Sein9 items 12 b and c of the DER • • •••• 

Regarding 12 o. in the absence of dst.a identifying the flies adhering t.o the sticky tapes th• claim.on • •••• • 
the label is changed to •nuisance flies of horses• as the reviewer suggested. • • • • • • •• 
Regarding 12 b, the publications submitted In support of product perfonTtance show that~, ~e of •. • • : 
sodium bisulfate in the manner described (1) reduced ammonia in the bem environment~ oi-&nge • 
of 2 - 22.5 ppm to 0.0- 0.75 ppm; (2) tho pH of the manure was reduced from the range 7.9 - 9 .3 to • • • • 
1 .4 - 2 .0 end [3] eignificendy reducca the number of flieis in treated stall over untreat.ed stells. Since • • • • • • 

••• • • • • •• 
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Jones-Hamilt.on Company - Comfort Zone - 33907-9 
Page 11 of 13 

*Manufacturing process information may be entitled to confidential treatment* 

Driss Benmhend 
October 5. 2001 
Page2 

.-~ ~ .. ,. .. J•. ~ . "'I.... .• ~ .. tr4'7" ,, .: • 

Jone&-Hlmbln ~ -Comfol'tZone- 33907.a 
Page6of40 

this effect is manifsted within on the first day of treatment and continues thl"Ollghout dl8 week it is 
es the authors state "likely that the effect on pH or emmonie c:oncentretion is responsible for the 
st.ells' deaeased appeel to flies. 

The claims on the product label are Controls fly populations. Makes beddng unsuitable fer fly len,ae, 
and Controls ammonia odor in peddocb and manure pilca and the publicatio.-. submitted eupport 
these claims. 

The reviewer is correct in es much as a • mode of action" has not been ident.ified however more than 
one mode of action mey be operating .. Development of fillh fti populations is dependent on several 
factors including [ 1 J the ability of gravid females t.o find a suitable oviposition site, and (21 a suitable 
environment fur eggs t.o hatch and suppol't the development of the fly larvae. Any treatment that 
would mitigate against fincing o site or laying the eggs, the hatching of the eggs and the subsequent 
development of the flies would effect a control over the fly population,_.. may impact one. 
two or more of these stages. It has been known from about 1916 ~ articularfy female 
flies) are aurec:Cled to ammonia (C.H. Richardson. The responS11 uf house flies tD ammonia and other 
substances . N.J . Agic. Exp_ Sta. Bull. 292), other amines and putrification products such as sketole, 
putrescine etc. (see for example A.WA Brown eta!., J . Econ Entomology 1961, 54: 670674) end 
products of protein degradation. Certainly, the complexing of the sodium bisulfmc with the emmonia 
not only reduces the odor af ammonia to mammels but is also an efficient way of reducing the 
semiochemical effect of the ammonia and reduce egg laying. Or. Olarles Pitts. Emeritus Professor of 
Entomology at Pennsylvania State University hes Indicated that the development of fly larvae is 
dependent on the tempereture and pH on the manure, end that manure af pH=2 is considered toxic 
t.o fly larvae end prevents development Work by Meyer et al., and Mec:Creary end Heenlein, while not 
addressing the toxicity of vel)' acidic manure to fly larvae does illustrate that manure pH does impact 
fly development. C:Opies of the four publications mentioned above are atteched to this letter. 

Jones-Hamilton believes that all outstanding deficiencies have been addressed and that the 
registration of OJmfort Zone® should now proceed. If you have any questions or re(!Uire further 
information, please do not hesitate t.o contact me by phone or e-mail. 

I 

lain Vyea~rston 

attach~~ "-. 
Aichardson, C.H. - cited publication 
Brown. A. WA et el. • cited publication 
"'1eyer, J. A. et el, - cit.ed publication 
MacCreary and Haenlein • cited publication ...... 

• • • . . 
•••••• • • •• 
• •••• • • ••••• 

•••• . . 
•••• 
• • • • • •••• 

• .... 
• • .. ... 
• ••• • • • • •• 

• 
•••• . . 
•••• 

• • • • • • • •• 

124 



0 

• 

• 

CHE.lVllCAL NA.Nl.E/P .ESTICIDE CHEl\tHCAL CODE (PCC J 
REQUEST FORM• 

REQIJESTOR NAME: \ \ flu V~J O ~ e$ 
TEL:00 ~0~~&1l~RC.:<LJ DP ~fo 

IDIV./llt. SEC. 

REQUF.Sr DA TE:. :1:.JAI !!.l 
ROOM:__1llL MAIL CODE: 15'I IC.. 

CSF ATTACHED: 
O YES U CSF is attached complete Item A and the chemical name in Item B. 
0 NO If CSF is not attached compltte Items A through C. 

A. INFORMATION REQUIRED: 
... a,ct A,,llultlt Cl!•SOl'f 

Q Provide PCC and Toltraoct Exemption Status For Food-Use Inert Ingreditot(s) 
0 Provide PCC for Noo•Food Use Inert Ingredient (s) 
© Provide PCC for Active lngredient(s) 
Q Provide PCC for- Dye 
Q Determine if Fragrance ls Acceptable for Use in Formulation 
0 Other (Describe): ________________________ _ 

B. INGREDIENT INFORMATION: 

Ingredient No. 1: Ingredient No. 2: 

Trade Name: Trade Namt: 
CAS Reg. No.: CAS Reg. No.: 

Ingredient No. 3: Ingredient No. 4: 

Chem. Namt: Chem. Name: 

Trade Name: Trade Name: 
CAS Reg. No.: CAS Reg. No.: 

C. PESTICIDE PRODUCT INFORMATION: 

EPA Reg. NoJFile Symbol: 3:>qt>7 -e ProductName: ----------------Regis tna o l; _____________ ___ _ _ _ Food-Use Pesticide: 0 YES O NO 
Percent in Formulation (For Fngraoc~yes only): -----

. ; ~- . 
, • • • • • • ~~ ~ ... 'I-. , • . ,, •• 

lngredien~ No.1:.~· ·,,n7· -~ ..:;. o '.'. ( :~ ,.·:·:."· .lngtidient N6. i=": 
PCC· .. ' . ~ _:_ :::, ~ f . "PCC{ .< ·= :. 

TOL STArus:· · · · · •·· · · · ·roL· srATUs;< ------------
OTHER INF.: . · ~,,':.~ .. ·• OTHER. 00.: ... : · 

· In~ient; ~~.: 3: •. , . >}.'.:~\ : ); .. ·'.,\iJJi;~t N~-~; ,,· . ·.;;· · · · · 
PCC: -.-_· :... ,· · ·: . ' · PCC: 

. -TOL/ STATUS: . · ··· . ·°'·.... . "~·~;;· .. TOL ·:STA11JS: ,..'.,: 4 
\ .. , .... • .. ~;:.:.. 

• •:1"ir-17t: i~vi\.J~;,: ;.~ ,i:.~r:z"';.b.2, '{qri.~ ~i ;:,· /.: · .;:~, . 
·once completed, this form may be entitled to treatment as CBI under section 10 or FIFRA. IJ.s~ ~d FIFRA 

CBI cover should be amxed to the request form and the document handled accor4i~C 



DP BARCODE: D273401 

CASE: 070049 
r MISSION: S592783 

DATA PACKAGE RECORD DATE: 03/14/01 
BEAN SHEET Page 1 of 1 

* * * CASE/SUBMISSION INFORMATION*** 

CASE TYPE: REGISTRATION ACTION: 160 NEW PROD-"ME TOO" 
CHEMICALS : 073201 Sodium bisulfate 93.2000% 

ID#: 033907-E Comfort Zone 
COMPANY: 033907 JONES HAMILTON CO 
PRODUCT MANAGER: 90 JANET ANDERSEN 
PM TEAM REVIEWER: DRISS BENMHEND 
RECEIVED DATE : 01/10/01 DUE OUT 

703-308-8128 
703-308-9525 

DATE: 04/10/01 

***DATA PACKAGE INFORMATION*** 

lflllil..P BARCODE : 273401 EXPEDITE: N 
9f!EMICAL : 073201 Sodium bisulfate 

DP TYPE: 001 

DATE SENT : 03/14/01 

CSF: y LABEL : Y 

ROOM: CSl 
ROOM: CSl 

DATE RET. : I 

ASSIGNED TO 
DIV : BPPD 
BRAN: BPPD-IO 
SECT: IO 
REVR: 

DATE 
I 
I 
I 
I 
I 

IN 
I 
I 

DATE 
I 
I 
I 
I 
I 

OUT 
I 
/ '-' 

ADMIN DUE DATE : 04/28/01 
NEGOT DATE: / / 

PROJ DATE : / / 

CONTR : 

• 

DP BC 

• 

I I 
I I 
I I 

***DATA REVIEW INSTRUCTIONS*** 

The following data was submitted to support the me - too 
registration of the product "Comfort Zone": 

• j I 

1. Product Chemistry MRID # 45301,8 -.01 
2. Product Performance MRID# 45301B-02 
3 . Sodium bisulfate a white paper MRID # 453018-03 
4 . Request for waivers 

Please review and comment 

Thanks 

Driss 

***DATA PACKAGE EVALUATION*** 

No evaluation is written for this data package 

***ADDITIONAL DATA PACAAGES FQR THIS SUBMISSION*** 

BRANCH/SECTION 
.~ 

DATE OUT "), DUE BACK INS CSF 

126 

5TH FL 
5TH FL 

I 

LABEL 



• 

Jon~milton Company • Comfort Zone - 33907-1 
· Page 5 of 26 

Technology Sciences Group Inc. 
Arizona: Registration Division 
4061 North 1 56"' Drive 
Goodyear. AZ 85338 
Phone: (623) 5354060 
FAX (623) 535-4061 
E-Mail: jazkaczguswest.net 

lain Weatherston. Ph.D. 
Senior Regulatory Consultant 
Pesticide DMsion 

Driss Benmhend 
Biopesticide and Pollution Prevention Division (7 5 1 1 CJ 
U.S. Environmental Protection Agency 
Crystal Mall, Building #2, 9th Floor 
1921 Jefferson Davis Highway 
Arlington, VA 2220 2 

453018-00 

January 2, 2001 

SUBJECT: Application to register Comfort Zone,<&i a novel fly control product for the 
effective management of house and stable flies in manure, stables, 
horse barns, paddocks and horse trailers [EPA File Symbol 33907-?] 

/ COMPANY: Jones-Hamilton Company 
30354 Tracy Road 
Walbridge, OH 4 3465-9792 

CONTACT: lain Weatherston, Ph.D. 

Dear Oriss: 

Technology Sciences Group, Inc. 
4061 North 156th Drive, 
Goodyear, AZ 85338 
Tel: 623-5354060 
Fax: 623-5354061 
E-mail: jazkatz@uswest.net or iweatherston@tsgusa.com 

As agent for, and on behalf of Jones-Hamilton Company, I submit for review and approval an 
application to register Comfort Zone,® a novel fly control product for the effective management 
of house-and stable flies in manure, stables, horse barns, paddocks and horse trailers. 

1 This application is submitted following a discussion of the product at a pre-application meeting 
held in BPPD on June 29, 2000 to discuss the subject product and its registration requirements. 
During the meeting Dr. Reilly requested a copy of the Mineral Acids RED [Case 4064], this 
document was sent to the Agency to her attention on July 3 , 2000. A memorandum of 
understanding detailing the pr&application meeting was sent to the Agency on July 5, 2000 and 
was accepted without comment [a copy is attached heretoJ. 

This administrative volume contains: 
► Application for pesticide registration [OPP Identifier 2701 OS] 
► Certification with respect to data citation 
► Data matrices 
► Five copies of the proposed label [ one bound into this volum3 on:l four 1cocc) 
► Confidential statement of formula . 
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Page 6 of 26 

In addition the application also contains the following volumes: 

33907-2 

33907-3 

33907-4 

33907-5 

PRODUCT CHEMISTRY 

PRODUCT PERFORMANCE 

REQUEST FOR WAIVERS OF SPECIFIC DATA 
REQUIREMENTS 

SODIUM BISULFA TE - A WHITE PAPER 

Comfort Zone,® is composed solely of sodium bisulfate and hence the data requirements for 
the end-use product will be those of the active ingredient. 

If you have any questions or require further information, please do not hesitate to contact me 
by phone or e-mail. 

Si rely yours, 

attachment:\ MOU of pre-application meeting dated July 5, 2000 

( ( I t 

j' • I 

. 
. '4' 
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Reprinted from the AMERICAN JOURNAL OF VEfERINARY RESEARCH. Vol. 61. No. 8. Pages 910-913 
CIAmcrican Veterinary Medical Association. 2000. All Rights Reserved. 

Effect of daily floor treatment with sodium e bisulfate on the fly population of horse stalls 

Corinne R. Sweeney, DVM; Tiffany Scanlon, BS; Gail E. Russell, BS; Gary Smith, PhD; 
Raymond C. Boston, PhD 

Objective-To determine application rate and effec­
tiveness of sodium bisulfate to decrease the fly pop­
ulation in a horse barn environment. 
Sample Population- 12 privately owned farms in 
southeastern Pennsylvania. 
Procedure-Application rates of sodium bisulfate 
were approximately 2.3 kg/stall, 1.1 kg/stall, and 0.5 
kg/stall. Two or 3 stalls were treated, and 1 or 2 stalls 
were not treated (control stalls) at each farm. Farm 
personnel applied sodium bisulfate in treated stalls 
daily for 7 days. Fly tapes were hung from the same 
site in treated and control stalls. After 24 hours, the 
fly tape was removed, flies adhering to the sticky sur­
face were counted and recorded, and a new fly tape 
was hung. This procedure was repeated daily during 
each of the testing periods. 
Results-Following the application of 2.3 kg of sodi­
um bisulfate/stall, the numbers of flies col lected on 
the fly tape were significantly decreased in treated 
stalls, compared with control stalls during the same 
time periods on 9 of the 12 farms evaluated. 
Following the application of 1.1 kg of sodium bisul­
fate/stall, fly numbers were significantly decreased in 
treated stalls on 6 of the 9 farms evaluated. Following 
the application of 0.5 kg of sodium bisulfate/sta ll, fly 
numbers were significantly decreased in the treated 
stalls on 3 of the 4 farms evaluated. 
Conclusions and Clinical Relevance-Our findings 
suggest that sodium bisulfate would be effective for 
fly control in horse barns. (Am J Vet Res 2000; 
61 :910-913) 

Volatilization o f ammonia has been attributed to 
m icrobial decomposition of nitrogenous com­

pounds, 1•
2 principally urea, in equine manure. Ma nure 

pH has a decisive role in ammonia volatilization\ 
am monia release is small when man u re p H is< 7.0 but 
substan tial when pH is > 8.0. Acidification has proven 
LO be an efficient method of red ucing ammon ia losses 
in cattle slurry.' Sodium bisulfate, a dry acid similar in 
size and consistency to coarse salt crystals, is used to 
reduce ammonia concentration' and provide an envi­
ronment in w hich bacteria cannot grow by lowering 
the pH in p,oultry litter. Sodium bisulfate (2.3 o r 4.5 
kg/9.3 m m ) applied to a horse stall environmen t daily 
decreases a m monia concentration, manure pH, and 
number of flies in the stall environment, compared 
with a control period without sodium bisulfate. ' F ly-

ReceivedJun 14, 1999. 
Accepled Sep 14, 1999. 
From the Department of Clinical Studies, School of Veterinary 

Medicine, New Bolton Center, Universily or Pennsylvania, 
Kennell Square, PA 19348. 

Funded by the Jones-Hamilton Co, Walbridge, Ohio. 
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evasive behavior patterns o f ponies occupying the 
stalls including tail swishes, head tosses, and kicking 
or striking, are decreased during the period of sodium 
bisulfate application.' 

Results of studies indicate that equine facilities are 
suitable habitats for large-scale breeding of stable flies 
and housefiies.• Mean stable Oy pupae producLion and 
weight is greatest in horse manure, compared with cat­
tle , swine, and chicken manure. 7 Flies are a nuisance to 
horses and people working with horses. The feeding 
activity of face flies induces ocular lacrimation, dam­
ages conjunctiva) tissues, and may expose horses to fly­
borne pathogens. Flies are vectors for the parasites 
Habronema and Onchocera sppe..9 and have been associ­
ated with nonspecific and wsinophilic conjunctivit is. 
The p u rpose of the study reported here was to deter­
mine application rate and effectiveness of sodium 
bisu.lfate" to decrease the fly population in a horse barn 
environment. 

Materials and Methods 
Fanns--Twelve privately owned farms in southea5tern 

Pennsylvania were used for test sites. The farms were chosen 
on the basis of their accessibility and the willingness of farm 
personnel to record data. Age of the hams ranged from 2 to 
140 years (mean - SD, 52.7 - 43.5 years). Barns were buill 
of wood, cinder block, stone, or some combination of these 
materials. Flooring materials in the stalls were rubber malS 
(n = 7), din (3), stone dust (1) , or blacklop (1). Bedding 
materials were wheat straw (n = 7), sawdust (4), or wood 
shavings (1). Three to 5 adjacent identically sized stalls hous­
ing horses al least 12 hid were used in the study. Stall sizes 
varied from farm to farm with a range of 9.3 lO 13.8 m1

. 

Although the manure handling procedure was the same for 
all stalls in a barn on each farm, procedures varied among 
farms. Bedding material was removed complelely from stalls 
daily on 8 farms. Four farms picked up only fresh manure 
daily. Concurrent fly control methods were used on 8 farms 
and included chemical fly spray of stalls, fly attractant lights, 
or fly spray on horses on occasion. Experimental protocols 
were reviewed and approved by lhe Clinical Investigation 
Review Committee of the Department of Clinical Studies, 
New Bolton Center, University of Pennsylvania. 

Application-Application rales of sodium bisulfate 
were approximately 2.3 kg/stall, 1.1 kg/stall, and 0.5 kg/slllll. 
At 10 sites, 2 stalls were treated, and 2 stalls were not treated 
(control stalls). At l site, 2 stalls were treated, and l stall was 
not treated (control stall). At l site, 3 stalls were treated, and 
2 s talls were not treated (control stalls). Fann personnel 
applied sodium bisulfale to treated stal.ls daily for 7 days. 

Study d esign-The 12-week study was performed from 
June 18 through September 7, 1998 and was scheduled as fol­
lows. The first day of testing was between Jun 18 and Aug 7. 
The mean temperature during this period was 75.2 - 4.0 F 
(range, 53.1 to 93.3 F). All 12 farms first evaluated the 2.3-
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kg/stall application rate. Between l and 14 days following 
completion of the 2.3-kg/stall Lesting, 9 of the 12 farms began 
testing the 1.1 kg/stall application rate. Between 1 and 15 
days following the completion or the 1.1 kg/stall testing. 4 of 
these 9 farms evaluated the 0.5 kg/stall application rate. 

Fly evaluation-Fly tapesb were hung from the same 
sites in each treated and control stall. Sites used were the ceil­
ing or the center, front, or rear portion of the s tall. Twenty­
four hours later, the fly tape was removed, flies adhering to 
the sticky surface were counted and recorded, and a new fly 
tape was hung. This procedure was repeated daily during 
each of the testing periods. 

Signs of toxicosis--Horses stabled in the study stalls 
were observed daily for skin lesions, signs of lameness, or 
abnormalities or appearance, actions, or attitude. Farm per­
sonnel who handled the sodium bisulfate were asked LO 

report miscellaneous health problems and cutaneous lesions. 

Statistical analyses-Because the number of flies in 
untreated stalls (ie, the background count) was not consis­
tently associated with fly reduction attributable to treatment, 
mean daily and weekly counts of flies captured in each stall 
were determined. Inspection and preliminary analysis of data 
homogeneity suggested that determination of mean counts 
across replications would not lead to loss of information. For 
each farm, mean daily and weekly counts of flies associated 
with treated stalls and fiies associated with untreated stalls 
were determined. Thus, data analysis was based on a data set 
containing the following variables: rreatment, count of flies 
in treated stalls and untreated stalls, and farm identification. 

To examine the likelihood of the outcome of the exper­
iment being influenced by the temporal offset or the treat­
ment applications, we fitted a model including time period 
and farm to the normalized background counts. If back­
ground count changed during the experiment, changes in fly 
numbers in treated stalls might otherwise be erroneously 
attributed to efficacy of treatments. 

To compare elTicacy of the 0.5-, 1.1-, and 2.3-kg/s tall 
application rates, we used a Poisson regression model in 
which overdispersion was accommodated." Rationale for use 
of this model was based on an application of Poisson regres­
sion by Clayton" in which the capacity of a new anticonvul­
sam drug LO assist in the control of epilepsy was modeled. 
Components of our model included ny count (the dependent 
variable), background count as the exposure rate, treatment 
(as 2 indicator variables, with the 0.5-kglstall application rate 
as the referent level), and farm (as 11 indicator variables). 
Differences were considered significant at P < 0.05. 

Results 
Fly evaluation-After application of 2.3 kg of sodium 

bisulfate/stall, numbers of flies collected daily and weekly 
on the fly tape were significantly decreased in treated stalls, 
compared with control s talls, during the same time periods 
on 9 of the 12 farms evaluated (Fig 1 and 2). After appli­
cation of 1.1 kg of sodium bisulfate/stall, numbers of flies 
collected on the fly tape daily and weekly were significant­
ly decreased in treated stalls, compared with control stalls, 
during the same time periods on 6 of the 9 farms evaluat­
ed. After application of 0.5 kg of sodium bisulfate/stall, 
numbers of £lies collected on the fly tape daily and weekly 
were significantly decreased in treated stalls, compared 
with control stalls, during the same time periods on 3 of 
the 4 farms evaluated. 

Changes in background count were not significantly 
associated with time of experiment. Fly numbers in any 
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Figure I-Mean daily fly counts in sta lls treated with 2.3 kg (Al. 
1.1 kg (Bl. or 0.5 kg (CJ of sodium bisulfate and untreated (con­
trol) stalls on 12 horse farms. •significant (P < 0.05) difference 
between groups. 

individual s tall, e ither treated or control, were similar 
regardless of day of treaonent. Magnitude of decrease in 
fly numbers in treated stalls was not different between 
the 2.3- and 1.1-kg'stall application rates. Decrease in fly 
numbers in the 0.5-kg treated stalls was significantly less 
than that in the 2.3-kg and 1.1-kg treated stalls. 

The overall model was s ignificant (P = 0.01), and 
the admission of over-dispersion was judged to be war­
ranted (P = 0.01). Dispersion of the final model was 
appToximately 0.4 . Incidence rate ratios for the 1.1- and 
2.3-kg application rates, compared with the 0.5-kg rate, 
were significantly lowered (ie, reduction in fly count for 
the 1.1- and 2.3-kg rates was significant, compared with 
the 0.5-kg rate). The incidence rate ratio for l.1-kg rate 
versu s the 0.5-kg rate was 0.61 - 0.10 and for the 2.3-
kg rate versus the 0.5-kg rate was 0.60 - 0.10. A differ­
ence between effects or the 1.1-kg and 2.3-kg applica­
tion rates was not detected. In a practical sense, this 
means that approximately 40% fewer flies per day were 
in the 1.1- and 2.3-kg treated stalls than in the 0.5-kg 
trea ted stalls. The incidence rate ratio for 0.5-kg appli-
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Figure 2-Mean weekly f ly counts in stalls treated with 2.3 kg 
(A), 1.1 kg (B). or 0.5 kg (C) of sodium bisulfate and untreated 
(control} stalls on 12 horse farms. •Significant (P < 0.05) differ­
ence between groups. 

cation rate versus background count was 0.21; that is, 
application of 0.5 kg sodium bisulfate suppressed fiy 
counts by approximately 79%. 

Different patterns of response amongst the farms 
was also detected. Three farms (No. 6, 7, and 11) sus­
tained the best fly control with incidence rate ratios 
ranging from 0.02 to 0. 40, compared with the reference 
farm (No. 1). Six farms (No. 2, 4, 5, 8, 9, 10, and 12) 
achieved approximately the same level of contTol as the 
reference farm, and 1 farm (No. 3) sustained the low­
est level of fly control, with incidence rate ratios 3 
times higher than those of the reference farm. 

Signs of toxicosis-No signs of cutaneous lesions, 
lameness, or any other health problems were evident in 
horses stabled in the treated stalls during the study. 
Signs of cutaneous lesions or other health problems 
were not evident among personnel handling the sodi­
um bisulfate during the study. 

D iscussion 
The study reported here was designed so that each 

barn served as its own control, preventing differences 
in barn setting, floor or bedding material, and stall 
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cl~aning procedures from influencing evaluation of the 
effect of sodium bisulfate. Pairing treated and control 
stalls and evaluating them during the same time period 
eliminated the effect of season and weather on the fiy 
population, because the control period and treated 
period were concurrent. 

Many methods are used to monitor fiy populations 
in the environment, including sticky fly tape, spot 
card, baited jug trap, grill count, and subjective visual 
index. " Sticky tape provides a simple quantitative 
method to monitor flies in a horse barn environmen1 
and is commonly used in commercial and recreational 
horse barns to control fl ies. Sticky fl y tape was effective 
in a previous study' that monitored fly counts in horse 
stalls. Our study did not determine the types of flies 
attracted to the sticky fly tape. 

Development of houseny larvae is dependent on 
manure pH and temperature; manure pH 2 is consid­
ered toxic to housefiy larvae and prevents their devel­
opment.' Sodium bisulfate decreases manure pH and 
likely prevented fiies from hatching in manure in the 
stalls of our study. Larval development time at an envi­
ronmental temperature of 35 C (95 F) or 20 C (68 F) 
ranges from 9 to 22 days or 6 to 8 days, respectively." 
Although the decrease in fiy numbers during the peri­
od of treatment may have been attributable to 
decreased larval development secondary to low 
manure pH, this theory would not account for the 
decreased fly numbers detected in treated stalls within 
24 !hours of application of sodium bisulfate. The 
authors speculate that the change in manure pH made 
the manure less a1tractive as a breeding site to adult 
fiies already in 1he area. 

The explanation for sodium bisulfate's lack of 
effectiveness in reducing fly numbers on certain farms 
using a panicular application rate was not readily 
apparent. Mean weekly ny counts and mean daily fly 
counts in control stalls on these farms ranged from 
26.5 to 765 and 3.8 to 109.3, respectively. 

The effect of sodium bisulfate in decreasing fly 
counts in treated stalls was detectable on the first day 
of treatment and persisted at the same level throughout 
the week, suggesting that the change in the environ­
ment made the stalls immediately less appealing to the 
fiies. A previous study' has documented the effect of 
sodium bisulfate on lowering the pH of horse manure 
and decreasing ammonia concentrations in stalls. lt 
seems likely that the effect on pH or ammonia concen­
tration is responsible for the stalls' decreased appeal to 
flies. Although it may be recommended that applica­
tion be performed daily or every other day, the imme­
diate effeCl detected in the study reported here suggests 
that treatment may be used as needed, because cumu­
lative effect is not necessary to achieve decreased fly 
counts. 

Results indicated that the highest application rate 
(2.3 kg/stall) had no advantage over the moderate 
application rate (1.1 kg/stall). Although results did 
suggest that the decrease in fiy counts was not as great 
with the lowest application rate (0.5 kg/stall), sodium 
bisulfate remained effective on 3 of the 4 farms in 
which stalls were treated with that chemical concen­
trati.on. To have the greatest effect, an application rate 
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of 1.1 kg/stall is recommended, although application at 
0.5 kg/stall remains effective. The authors recommend 
that application be performed initially on a daily basis 
and continued as needed. 

At no time during the study were there indications 
of adverse effects in horses stabled in treated stalls or 
farm personnel handling the sodium bisulfate. Safety 
issues were not expected, because sodium bisulfate is 
accepted as safe and can be used in food .d 

'ComfortZone, Jones-Hamilton Co, Walbridge, Ohio. 
"TAT fly paper , Walco-Linck Co, Valley Cottage, Y. 
'Pitts C, Pennsylvania State University, Philadelphia, Penn: Personal 

communication, 1995. 
'Food Chemical Codex, 4th ed. 1997, Washington , DC: ational 

Academy Press. 
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U.S . ENVIRONMENTAL PROTECTION AGENCY 
Office of Pesticide Programs 

JONES HAMILTON CO. 
8400 ENTERPRISES DRIVE 
NEWARK, CA 94560 

Report of Analysis for Compliance with PR Notice 86-5 

Thank you for your transmittal of 10/12/01. Our staff 

OCT I 8 200f 

has completed a preliminary analysis of the material. The results are 
provided as follows: 

Your data submittal was found to be partially in 
compliance with the standards for submission of data 
contained in PR Notice 86-5, with the exceptions noted 
below. A copy of your · transmittal bibliography is 
enclosed, annotated with the Master Record ID's (MRIDs) 
assigned to each document accepted. Please use these 
numbers in all future ref.erences to these documents. 
If deficiencies were found which apply to individual 
accepted studies, they are listed below following the 
applicable MRID. Any document which has been assigned a 
MRID has been accepted under PR Notice 86-5. If any 
comments related to a MRID appear on this report, they 
are provided for your information and reference when 
preparing future submissions . Some individual documents 
were not acceptable, and all copies are being returned 
to you for correction for the reasons indicated below . 
These rejected studies have been assigned separate 
identification numbers which are annotated on both the 
enclosed bibliography and the rejected document labels . 

The rejected studies and their deficiencies are 
described below . 

Rejected study (01) : 

* No title page was included for this study. 

You must include one of the two acceptable statements 
of data confidentiality claims under FIFRA section 
l0(d) (1) (A), (B) , or {C} as the second element in each 
study. The language of t wo alternative forms of the 
Statement of Data Confidentiality Claims , shown in 
Attachment 3 of PR Notice 86-5, cannot be altered . See 
pages 8 and 13 of the Notice . 

* You provided fewer than the required three complete 
copies of submitted data. 



( 

Jones-Hamilton Col11)8fly • Ccmfort Zone • 33907-6 
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Technology 5ciencee Group Inc. 
Arizona: Regulatory Divlalon 
4061 North 156111 Drive 
Goodyear, AZ 85338 
Phone: (623) 535-4060 
FAX(623)535-4061 
E-Mail: jazkat:zOuswestnet 

laln Wsatherston, Ph.D. 
Senior RegtJatory Consultant 
Pesticide Division 

Oriss Benmhend 
Biochemicals Branch 
Biopesticide end Pollution Prevention Division 
U. S. Environmental Protection Agenc:t 
Crystal Mall #2. 91t1 Floor 
1921 Jefferson Davis Highway 
Arlington, VA 22202 

455160-00 

Oct.ober 5. 2001 

SUBJECT: Response t.o Agenc:t letter dated Sept.ember 10, 2001 regarding deficiencies 
in the application t.o register C.Omfort Zone® a novel fly control product. 

COMPANY: Jones-Hamilton Company 
30354 Tracy Road 
Walbridge, OH 43465-9792 

CONTACT: 

Dear Oriss: 

lain Weatherslion, Ph.D. 
Technology Sciences Group Inc. 
4061 North 156111 Drive 
Goodyear, AZ. 85338 
Tel: 623-535-4060 
Fax: 623-535-4061 
E-mail: jazkatz@QINest.net 

As agent for, and on behalf of Jones-Hamilton Company, I submit this response to the Agency letter 
dated September 10, 2001 addressing the deficiencies. 

All chemistry deficiencies are addressed in a separate volume as are the waiver requests. All _other 
deficiencies ere addressed in this letter. An application for pesticide registration [EPA FORM 8570-1] 
an updated dra~ label and a corrected Confidential Statement of Formula are included in this volume. 

Addressing item 9 c of the DER 
A waiver for the acute oral toxicity is submitted. 

Addressing item 10 b of the DER 
A waiver for the non-target insect study is submitted. 

Addressing items 12 b end c of the DER 
Regarding 12 c, in the absence of data identifying the flies adhering to the sticky tapes the claim on 
the label is changed to "nuisance flies of horses• as the reviewer suggested. 
Regarding 1 2 b, the publications submitted in support of product performance show that the use of 
sodium bisulfate in the manner desaibed [1] reduced ammonia in the barn environment from a range 
of 2 · 22.5 ppm to 0.0 • 0 .75 ppm: (2) the pH of the manure was reduced from the range 7 .9 · 9 .3 to 
1.4 - 2.0 and (3) significantly reduces the number of flies in treated stall over untreated stalls. Since 
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Jon~ r.ompany -comfort Zone - 33907-6 
Page 6of40 

Driss Benmhend 
October 5, 2001 

Page 2 *Manufacturing process information may be entitled to confidential treatment* 

this effect is manifest.ed within on the first day of ti eabt ,ent and continues throughout the week it is 
as the authors stat.e · likely that the effect on pH or ammonia concentration is responsible for the 
stalls' decreased appeal to flies. 

The claims on the product label are Controls fly populations, Makes bedding unsuitable for fly larvae, 
and O:Jntrols ammonia odor in paddocks and manure piles and the publications submitted support 
these daims. 

The reviewer is co1Tect in as much es a • mode of action• has not been identified however more than 
one mode of action may be operating .. Development of filth fly populations is dependent on several 
factors including [ 1] the ability of gravid females to find e suitable oviposition site, and [2) a suitable 
envirorvnent for eggs to hetch and support the development of the ity larvae. Any treatment that 
would mitigate against finding a site or laying the eggs, the hatching of the eggs and the subsequent 
development of the flies would effect a control over the fly population.~ may impact one, 
two or more of these stages. It has been known from about 1916 th~articularty female 
flies] are attracted to ammonia [C.H. Richardson. "ll1e response of house Ries to ammonia end other 
substances. N.J. Agric. Exp. Sta. Bull. 292]. other amines and putrification products such as skatole, 
putrescine etc. [see for example A.WA Brown et al., J. Econ Entomology 1961, 54: 670-674] and 
products of protein degradation. Certainly, the complexing of the sodium bisulfate with the ammonia 
not only reduces the odor of ammonia to mammals but is also an efficient way of reducing the 
semiochemical effect of the ammonia and reduce egg laying. Or. Charles Pitts. Emeritus Professor of 
Ent:omology at Pennsylvania State University has indicated that the development of fly larvae is 
dependent on the temperature and pH on the manure. and that manure of pH=2 is considered t.oxic 
to fly larvae and prevents development. Work. by lv1eyer et Bl., and MacCreary and Haenlein, while not 
addressing the t:oxicity of very acidic manure to fly larvae does illustTate that manure pH does impact 
fly development. Copies of the four publications mentioned above are attached to this letter. 

Jones-Hamilton believes that all outstanding deficiencies have been addressed and that the 
registration of Comfort Zone® should now proceed tf you have any ,questions or require further 
information. please do not hesitate to contact me by phone or e-mail. 

attach 

erston 

ts:\ 
Richardson, C.H. - cited publication 
Brown, A.WA et sl., - cited publication 
Meyer, J. A. et al, - cit.ed publication 
MacCreary and Haenlein - cited publication 
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Jones-Hamilton Company• Comfort l.one -33907? 
Pago 1 of1 

TRANSMITTAL DOCUMENT 

1.] NAME AND ADDRESS OF APPLICANT 

Jones+lamilt.on Company 
330354 Tracy Road 

Walbridge OH 43465-9792 

2 .] REGULATORY ACTION IN SUPPORT OF WHICH THE PACKAGE IS SUBMITTED 

APPUCATION TO REGISTER COMFORT ZDN~ 

3.] TRANSMITTAL DATE 

4 .] 

October 9 , 2001 

LIST OF SUBMITTED DOCUMENTS 

VOLUME 33907-6: R_c-,-( 
·<><.J I ~.0 RESPONSE TO AGENCY LETTER DATED 

SEPTEM BER 10 , 2001 
ADMINISTRATIVE VCl..UME, CORRESPONDENCE, 
APPLICATION, ANO LABEL 

VOLUME 33907-7: 455 16001 RESPONSE TO AGENCY LETTER DATED 
SEPTEMBER 10, 2001 

VOLUME 33907-8: 

SUPPLEMENTAL PRODUCT CHEMISTRY 

RESPONSE TO AGENCY LETTER DATED 
SEPTEM BER 10, 2001 
REQUEST F08 WAIVERS OF SPECIFIC DATA 
REQUIREMENTS . . 

COMPANY NAME: Jones-Hamilton Company 
330354 Tracy Road 
Walbridge OH 43465-9792 

( I 4 ft I 

• 

COMPANY AGENT: 

AGENT SIGNATURE: 

lain Weatherston, Ph.D. 
Technology Sciences Group, Inc. 
4061 North 1 56th Drive 
Goodyear, AZ 85338 
Tel: 623-5354060 
Fax: 623-5354061 
E-mail: jazkatz@uswest.net 

' ' C, ' . . . 
4 • C t . . . . . 
' . . . . . . . 

• • • • • • • .... . .. 
• < 

• • • • • 
I .... ' . 

• 

October 9 • 2001 
Date 
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Technology ScienceB Group Inc. 
Arizona: Regulatory Dlvlelon 
4061 Nol1h 156111 0rive 
Goodyear, AZ 85338 
Phon~(623)5354060 
FAX (623) 535-4001 
E-MaH: jazkatzouswest.net 

lain Weathel &ton, Ph.D. 
Senior Regulatory Consultant 
Pesticide OMsion 

Driss Benmhend 
Biochemicals Branch 
Biopesticide and Pollution Prevention Division 
U. S. Environmental Protection Agency 
Cryst.al Mall #2. 9111 Aoor 
1921 Jefferson Davis Highway 
Arlingt.on, VA 22202 

4.55160-00 

October 5. 2001 

SUBJECT: Response to Agency letter dated Sept.ember 10. 2001 regarding deficiencies 
in the application to register Comfort Zone® a novel fly control product. 

COMPANY: Jones-Hamilton Company 
30354 Tracy Road 
Walbridge, OH 43465-9792 

CONTACT: 

Dear Driss: 

lain Weatherston, Ph.D. 
Technology Sciences Group Inc. 
4061 North 156th Drive 
Goodyear, AZ. 85338 
Tel: 623-535-4060 
Fax: 623-535-4061 
E-mail: jazlcatz@gwest.net 

As agent for, and on behalf of Jones-Hamilton Company, I submit this response to the Agency letter 
dated September 10, 2001 addressing the deficiencies. 

All chemistry deficiencies are addressed in a separate volume as are the waiver requests. All other 
deficiencies are addressed in this letter. An application for pesticide registration [EPA FCAM 8570-1] 
an updated draft label and a corrected Confidential Statement of Formula are included in this volume. 

Addressing item 9 c of the DER , 
A waiver for the acute oral toxicity is submitted. 

Addressing item 1 0 b of the DER 
A waiver for the non-target insect study is submitted. 

Addressing items 12 b and c of the DER 
Regarding 12 c, in the absence of data identifying the flies adhering to the sticky tapes the claim on 
the label is changed to ·nuisance flies of horses- as the reviewer suggested. 
Regarding 1 2 b, the publications submitted in support of product perfoNTiance show that the use of 
sodium bisulfate in the manner described (1] reduced ammonia in the bam environment from a range 
of 2 - 22.5 ppm to 0 .0 - 0.75 ppm : (2] the pH of the manure was reduced from the r ange 7 .9 - 9.3 to 
1.4 - 2.0 and [3] significantJy reduces the number of flies in treated stall over untreated stalls. Since 
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Driss Benmhend 
October 5, 2001 
Page2 

Jones-Hamilton ~y -Olmfort Zone· 33907-6 
Page6of40 

*Manufacturing process information may be entitled to confidential treatment* 

this effect is manifest.ed within on the first day of treatment and continues throughout the week it is 
as the authors stat:e "likely that the effect on pH or ammonia a>ncentrat.ion is responsible for the 
stalls' decreased appeal to flies. 

The daims on the product label are Controls fly populations, tv1akes bedding unsuitable for fly larvae. 
and Qmtrols ammonia odor in paddocks and manure piles and the publications submitted support 
these claims. 

The reviewer is correct in as much as a • mode of action• has not been identified however more than 
one mode of action may be operating .. Development of filth fly populations is dependent on several 
fact.ors including [ 1] the ability of gravid females to find e suitable oviposit.ion site, and [2] a suitable 
environment for eggs to hatch and support the development of the fly larvae. Any treatment that 
would mitigat:e against finding a site or laying the eggs, the hatching of the eggs and the subsequent 
development of the flies would effect a control over the fly population.- may impact one, 
two or more of these m;ages, It has been known from about 1916 th~articularty female 
flies] are attracted to ammonia !C.H. Richardson. The response of house Hies to ammonia end other 
substences . N.J. Agric. Exp. Sta. Bull. 292], other amines and putrification products such as skatole, 
putrescine etc. [see for example A.WA Brown etel., J. Econ Entomology 1961, 54: 670-674] and 
products of prot:ein degradation. Certainly. the complexing of the sodium bisulfate with the ammonia 
not only reduces the odor of ammonia to mammals but is also an efficient way of reducing the 
semiochemical effect of the ammonia and reduce egg laying. Dr. Charles Pitts, Emeritus Professor of 
Entomology at Pennsylvania State University has indicated that tlie development of fly larvae is 
dependent on the temperature and pH on the manure, and that manure of pH=2 is considered toxic 
to fly larvae and prevents development. Work by Meyer et el.. and M acCreary and Haenlein, while not 
addressing the toxicity of very acidic manure to fly larvae does illustrate that manure pH does impact 
fly development. Copies of the four publications mentioned above are attached to this letter. 

Jones-Hamilton believes that all outstanding deficiencies have been addressed and that the 
registration of Comfort Zone® should now proceed. If you have any questions or require further 
information. please do not hesitate to contact me by phone or e-mai l. 

lain erston 

ts:\ 
Richardson, C.H. - cit:ed publication 
Brown, A. WA et sl, - cited publication 
Meyer, J. A. et sf., - cited publication 
MacCreary and Haenlein - cited publication 
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Jones-Hamikal Company· Comftn Zone-33907? 
Page 1 of1 

TRANSMITTAL DOCUMENT 

1.] NAME AND ADDRESS OF APPLICANT 

Jones-Hamilton Company 
330354 Tracy Road 

W albridge OH 43465-9792 

2.] REGULATORY ACTION IN SUPPORT OF WHICH n-tE PACKAGE IS SUBMITTED 

APPLICATION 1D REGisTER CONlFOAT ZON~ 

3.] TRANSMITTAL DATE 
October 9 , 2 001 

- 4.] LIST OF SUBMITTED DOCUMENTS 

VOLUME 33907-6: R._c-r-( 
·U(J I ~.0 RESPONSE ID AGENCY LETTER DATED 

SEPTEMBER 10, 2001 
ADMINISTRATIVE VOLUME, OJRRESPONDENCE, 
APPUCATON, ANO LABEL 

VOLUME 33907-7: 45516001 RESPONSE ID AGENCY LETTER DATED 
SEPTEMBER 10 , 2001 

VOLUME 33907-8: 

- COMPANY NAME: 

COMPANY AGENT: 

AGENT SIGNATURE: 

SUPPLEMENT AL PRODUCT CHEMISTRY 

RESPONSE ID AGENCY LETTER DATED 
SEPTEMBER 10, 2001 
REQUEST F08 WAIVERS OF SPECIFIC DATA 
REQUIREMENTS 

Jones-Hamilton Company 
330354 Tracy Road 
Walbridge OH 43465-9792 

lain Weatherston, Ph.D. 
Technology Sciences Group, Inc. 
4061 North 1 56°' Drive 
Goodyear, p,z 85338 
Tel: 623-5354060 
Fax: 623-5354061 
E-mail: jazkatz@uswest.net 

. 
' ' '' ' 
< 

t'. t \ • . . . ' I . . . .. . . . . . • . . . • . . . ... . . .. . . 
.. .. 

• . . . ' . 
.. • • • I 'f 

• 

October 9. 2001 
Date 
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FRONT END PROCESSING APPLICATION INFORMATION CHECK 

PM ,JcJ_, 

e EPACOMPANYNUMBER 33f/JZ-E 

EPA REGISTRATION NUMBER 
STATUS (For Amendments) Active. __ _ Cancelled ---

Not in REFS ----

"Me-Too" CITED PRODUCT STATUS Active ·--- Cancelled ·---

Not in REFS ----- PRATRECORDCREATED 1/11/;J/ 
/ ~ 
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ti ,,, .... Y, l Jones-Hamilton Company • Comfort Zone • 33907-1 
Page 11 of 26 ••d /n,tNCtloM on --e before co-"'efl,- form. Form A""''""ed. 0MB No. 201o.ooeo f> 

United States ~ Registration 
OPP ldentifl•r Number 

&EPA Environmental Protection Agency Amendment 270106 W111hington, DC 20460 Other 

Application for Pesticide - Section I 
1. Company/Product Number 33 9 

Of 
~~£ 

2. EPA Product Me~ · l(ot)I-IJ-f}~Qnf.J 3 . Propoeed CleHification 

---- -= •- - 1 '- • ~:~ - l J ,.2_ 
■ Nono D R111tricted 

4. Compeny/Produot (Name) CoM FORT Z:ON E (&} PM# ~c~ ~ ~-:b ') 
5. Name and AddraN of Applicant (Include ZIP CQdeJ 6 . Expedited Review. In accordance with FIFRA Section 3(cl(3) 

J~ES-W\l"\lL-r°ON C.ct>&-<PA"3 Y (bllil, my product is similar or identical in composition and labeling 
3 01,.54 °TR.A<-,~ to: 
-WALge., t:x'.l~ OH 4~4Csr5-'1"'¥t2. EPA Reg. No. . 

□ Check ff this is e new eddress Product Name 

Section - II 

D Amendment • Explain below. D Final printed label, in responae to 
Agency latter dated 

~ R•••bmi,,;oo ln ,o,po~• <o Agonoy lotto,'"'°' □ •Me Too• Application. 

Notification • Explain below. □ Other - Explain below. 

Explanation: Uea additional page(al If neceaaary. (For section I and Section 11.) 

Section - Ill 
1 • Mate illi 1 it red ,ill Be Peen ie~ 11 • 

Child-Resistant Packaging Unit Packaging Water Soluble Packaging 2. Type of Container 

__ v .. • ~Ye• ~ v .. ~~~ No No 
P1111tic 

No 
Giese 

. rtification must 
If •yea• No. per 1t ·ves• No. per Paper 
Unit Packaging wgt. container Package wgt container Other (Specify) ! 

ubmitted 
I 

3. Location of Net Content, lnfonnation 4. Siza(s) Reta~ Container 5. Location of Label Direction• 

□ ■ Container 50 \\, ~ ~ OnLabel 
Label On Labeling accompanying product 

□ ' 6. Manner in Which Label la Affixed to Product ~Uthogr11ph Other 
Peper filued 
Stanci ed 

Section - IV •••• 
1. Contact Point !Comp/et• it11ms dir11ctly b11kJw for id11ntificetion of individual to b• cont11ct11d, if nec•ss•ry, to proc11ss this ,v>/JIIA'tmn.J 

Name 
\p.,N ~1ZA."7t'~S~~ Titl• f?i ~ Telephone Dlt!"tlMude Area Coda) 

~~ f"<rvur~'r uA-J1:c .. 1-2.3-S s - -4-0bo 
• • • .. , . 'CMII 11\pplication Certification •••• •• 

I certify that the statements I have made on this form and ell attachments thereto era true, accurate and con,~,~- Received •••• 
I ackno~~ ,ni~~ knowingly false or misleading statement may be puruahebl• by fine or imprisonmepL i i'.• • • • • .,gtamped) 
both und applicable aw. ..: •• • • 

ignatura "--{~ 
~«<, 

3. Title •••• 
ltl, .. J ~G4Jtlt~'1 ~r-JSv~<"tN"! 

• • •e•• 
• • •••••• • 

4. TypodN- ~ 5 . Dat•~~ 
b C \At"1 w~ \:~ ~"3 UIOt 

~ .. -
EPA Form 8570-1 (Rev. 8-941 Previous edition• era obsolete. White · EPA Ala Copy (orlglnall --~-• ., 

pUeant Copy I ··-



PAPERWORK REDUCTION ACT NOTICE and INSTRUCTIONS 

PAPERWORK REDUCTION ACT NOTICE: Public reporting burden for this collection of informetion is estimated to average 0.85 hour per 
rtsponN, including time for reviewing inslnlctioAl,.&talching existing data sources, gathering and maintaining the data needed, •nd completing and 
reviewing the collection of informetion. Send c~r,u regarding tht burden estimate or any other aspect of thi1 collection of information, includin 
sugljiestions for reducing this burden, to Chief, lnformltion Policy Branch, (2136), ll.S. Environmontel Protection Agency, ~1 M Street, SW, 
WHhington, DC 20460. 

INSTRUCTIONS: Thi, form is to be u1ed for ell applications for new registration, end u,e reregistration, amendment, resubmi1slon, to application• 
for notificationa, final printed labeling, reregistration, etc. In order to process an application for a new regi1tration aubmitted on thi, form, the 
following material mu,t accompany the tpplication: 

1. Certiticetion with Retpect to Citation of Oat• (EPA Form 8570-29). lit not exempted by -4() CFR 152.81 (bl (41); 
2. Confident!■ Statement of Formula (EPA Form 8570-4); 
3 , Formulator'• Exemption Statement (EPA Form 8570-27); 
4. Five copioe of draft lebaling; 
5. ThfH oopies of any data submitted; 
6. Authorization latter where 1pplicabla; 
7. Matrices where applicable. 

Submialon of LabaUng - Labeling should fi,..t be 1ubmltted in the form of draft labal1 with all epplicetions for new ragi1tration. Such drift leb1l1 mey be 
in the form of typed label text on 8.5 x 11 inch paper for aubmission or a mockup of the propoeed libel. If prepared for mockup, it ehould be 
con1tru~od in a way H to facilitate 1tor1g11 in an 8.5 x 11 inch file. Mock.up labels significantly smaller then 8.5 x 11 lnchae should be mounted on 8.5 
x 11 inch paper for oubmi11lon. 
Submlnion of Data - Date 1ubmitted in 1upport of thi• application must be aubmitted in accordance with PR Notice 86-5. --

SPEC!AC INSTRUCTIONS: Please read the instructions listed below before completing thi, application. First determin• the type of regi,t,.tion 
ection, Usted in Block A, for w!lich you are submitting this application. For applications submitted in connection with New Regi,tration act.ion,. S1ctiont 
I, Ill, end IV must be completed by the applicant. For epplications submitted in connection with emended reregistration ection,, ruubmiHions, 
notific.liona, reregistration,, ate., Sections I, II, end IV must be completed by the applicant. 
8'ock A - Check tho tppropriete action for which you era eubmitting thi1 form. 

SECTION I -Thi• 111ction must be completed, es applicable, for ell registration action,. 
1. Company/Product Number - Insert your Company Number, if one ha1 been assigned by EPA. Thi, number may heve been a11ignad to you III a 

basic ,.gi1trant, a dl1tributor, or 111 ,n establishment. If your product ia regietered, insert the Product Number. 
2. EPA Product Manager - If known, fill in the nome and PM number of the EPA Product Manager. 
3. PropOHd Cl111slfic.tlon - Specify the proposed classification of this product. 
4. Product Name - Enter the complete product name of this pHticide •• it will eppaer on the label. The name must be opecific to thie product only. 

Ouplic,tion of nemet i• not permitted among products of the came company. Do not include any brand name or comcany line designations. 
5. Name •nd Addi- of Applicant • The name of the firm or per1on and address 1hown in your applicetion is the peraon or firm to whom the 

regietration will be iHued. If you are acting in behalf of another perty, you must aubmit 1uthorizetion from that party to ect for them in registration 
matters. -'n applicant not residing i11_the United States must have en authorized agent residing In the United State• to act for them In all 
regietretion matter•. The name end oomplote mailing add, .. , of such an ag~nt must accompany this epplicetion. 

6. Expedited Review - FIFRA ■action 3 (cl 3 (Bl prollideii for expedited review of applications for registration, or amendment• to existing registrationc, 
that are limiter or identical to other p111ticide products that are currently registered with the EPA. In order for your application to be eligible fo. 
expedited review, you must provide us with the EPA Registration Number and product name of the product you believe ia similar to or !dantice 
vour product. The product mu1t be similar or identical in both formulation and labeled u1es. 

SECTION U • Thie eection mutt be completed for all appllcatione 1ubmitted to emend the regietration only of a currently regiotered product 
(Amendment). for a reeubmiHion In reeponee to an Agency letter. for notification• to the Agency, for the 1ubmi11ion of final printed labeling. for 
reregiltretion and for any other action that pertains to • specific EPA-registered product. Thit eection It~ 12 be u1ed for a new application for 
regi1tretion. 

1. Subject of,1ubmilsion - Check the applicable block and provide the Agency letter dete if appropriate. Provide e brief explanation of the purpose(s} 
for tho submission, 1uch es •the addition of a site, pest or crop (specify)"; •amend the Confidential Statement of Formula by ... •; ·reregistration 
wbmiNion•; ",g\Mt\~lebol ravieion of u■e direction•.• Attach• ••p•rate page if additional 1p1ca ie needed • 

•••• 
SECTION Ill (Packaglnt and Container Information) - This Section must be completed for all applications submitted in connection with new 
registration or appf.;~f.♦ ~ endmentl. 
1. Type of Pactltglnt - Check t~ QPriete block if your product will be packaged in the indicated packaging types. 

lndicat• the eiz-..of tht indivi~ull P•ttots and number per retail container. 
2. Type of RataU tf>ft,._,,.r - lnd,i<'iAJ\ N • of container in which product will be merketed. 
3. Loettlon of Nit ~W\•n11 - lndicallll the location of the net content• information for your product. 
4. Slzal1) of Rautl Contlllinar - Sp~c ify the net contents of ell retail container, for your product. 
5. Location of Use •~?act1ona - ir.a~re•the location of the use directions for your product. 
6. Manner In which f.1>e1 le af0xatftT>'s,,odue1 • Indicated tho method product lebel Is etteched to retail container. ••e• • • 
SECTION IY (Co1ifaH Point) - Thia Section must be completed for all applicetiona for Regietration actions, i.o., new product• regietration, 
reeubnnistion, -~~ ':. Z.regi1tretion, etc. 

e 
1-5. Solf-a,cplanatory. 
S. EPA UM Only. 
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 
WASHINGTON, D.C. 20460 

Jones-Hamilton Company 
30354 Tracy Road 
Walbridge, OH 43465-9792 

PRODUCT NAME: Comfort Zone 
COMPANY NAME: Jones-Hamilton Company 
OPP INDENTIFICATION NUMBER: 270106 
EPA FILE SYMBOL: 33907-E 
EPA RECEIPT DATE: 01/10/01 

1/11/01 

SUBJECT: RECEIPT OF APPLICATION FOR A NEW REGISTRATION 

DEAR REGISTRANT: 

OFFICE OF 
PREVENTION, PESTICIDE ANO 

TOXIC SUBSTANCES 

The Office of Pesticides Programs has received your application for a new registration and it has 
passed an administrative screen for completeness. 

Please note that this is only a notification of receipt of your application. This Is only the first step in 
the application process, and does NOT constitute approval. 

If you have any questions please contact Robert Brennis, Product Manager 32, at (703}·308-6264. 

Sincerely, _ ~ 

Front !End Processing Staff 
Information Services Branch 
Information Resources & Services Division 

Internet Addre,s (1ml) hltp;ljwww.opa.gov 
Recycted/RecyclOble P!lnted with Vegetable OIi Based Inks on Recycled Pape1 (Minimum 25% Postoonsumer) 
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Jones-Hamilton Company • Comfort Zone • 33907-1 

Page 1 of 26 

APPLICATION TO REGISTER COMFORT ZONE 
EFFECTIVE MANAGEMENT OF HOUSE AND STABLE FLIES 

IN MANURE, STABLES, HORSE BARNS PADDOCKS AND HORSE TRAILERS 

End Use Product 
EPA File Symbol 33907-; E 

VOLUME 33907-1 
ADMINISTRATIVE VOLUME, CORRESPONDENCE, APPLICATION AND LABEL 

DATA REQUIREMENTS 
40 CFR 152.50 
40 CFR 156.1 O 

AUTHOR 
lain Weatherston 

DATE COMPLETED 
January 6, 2001 

SPONSOR 
Jones-Hamilton Company 

30354 Tracy Road, 
Walbridge, OH 43465-9792 

SUBMITTED BY 
Technology Sciences Group, Inc. 

4061 North 1 56m Drive 
Goodyear, AZ. 85338 

.... 
• • .... 
• • •••••• • 

• • •• •• • • • • • • • • ...... 
• • •• •• • . . 

• • • ••• • • • • •• • • ••• • • • • •• • • .... 
• • •••• 
• • •••••• • 
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Jones-Hamilton Company - Comfort Zone - 33907-1 
Page 2 of 26 

CONFIDENTIALITY CLAIMS 

STATEMENT OF DATA CONFIDENTIALITY CLAIMS 

Information claimed confidential on the basis of its falling within the scope 
of FIFRA § 10( d)(1 )(A),(B) or (C) has been removed to a confidential 
appendix and is cited by cross-reference number in the body of the text. 

Company: 

Agent: 

Signature: 

Title: 

Date: 

Jones-Hamilton Company 

Consultant 

January 6. 2001 

...... 
• • • . . 
•••••• • • •• 
• • •• • . . 
••••• 

• ••• . . 
•••• 

• • •••••• • 
• . . 

•••••• • 
•••• • • •• • • 

• 
• ••• • • •••• 

• • •••••• • 
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Jones-Hamilton Company - Comfort Zone - 33907-1 
Page 3 of 26 

GOOD LABORATORY PRACTICES STATEMENT 

The purpose and scope of this report DO NOT fall under the requirement of 40 CFR 160 . 

• ••• • • •••• 
• • •••••• • 

•••••• • • • • • • • • • ••••• •••••• • • • •• •••• • • ••••• •••• • • ••••• • 
• ••• • • •••• 

• • •••••• • 
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Jones-Hamilt.on Company - Comfort Zone • 33907-1 
Page 4 ol 26 

CONTENTS 

CONFIDENTIALITY STATEMENT .................................................................... 2. 

GOOD LABORATORY PRACTICES STATEMENT...................................... 3 . 

CONTENTS ............................................................................................................. . 4 . 

LETTER OF INTRODUCTION ............................................................................. 5. 

APPLICATION FOR PESTICIDE REGISTRATION 
[Form EPA 8570-1) ............................................................................................ 11 . 

PLACE HOLDER PAGE ........................................................................................ 1 2. 

CERTIFICATION WITH RESPECT TO DATA CITATION 
[Form EPA 8570-34) ....................................................................................... .. 14. 

DATA MATRIX 
[Form EPA 8570-35) .......................................................................................... 1 5 

DRAFT LABEL ........................................................................................................ . 21. 

CONFIDENTIAL ATTACHMENT 
COVER PAGE ......................................................................................... .. 1. 

CROS&REFERENCE PAGE ................................................................. 2. 

CONFIDENTIAL STATEMENT OF FORMULA.............................. 3. 

• ••• . . 
•••• 

• • •••••• • 
•• • • • • • • • • . . . . 

•••••• ...... . 
• • • • • ••• • • ••••• • ••• • • •• • • • • 

•••• . . 
•••• 
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Technology Sciences Group Inc. 
Arizona: Registration Division 
4061 North 1 56111 Drive 
Goodyear. AZ 85338 
Phone: (623) 535-4060 
FAX (623) 535-4061 
E-M ail: jazkatzllJuswest.net 

lain Weatherston, Ph.D. 
Senior Regulator)' Consultant 
Pesticide Division 

Oriss Benmhend 

Jones-Hamilton Company - Comfort Zone - 33907 -1 
Page 7 of 26 

Biopesticide and Pollution Prevention Division [7511 C] 
U.S. Environmental Protection Agency 
Crystal Mall, Building #2, 9 th Floor 
1921 Jefferson Davis Highway 
Arlington, VA 22202 

July 5, 2000 

SUBJECT: Memorandum of Understanding from Pre-Application Meeting held at 
the Agency on June 28, 2000. 

COMPANY: Jones-Hamilton Company 
30 354 Tracy Road 
Walbridge, OH 43465-9792 

CONTACT: lain Weatherston, Ph.D. 
Technology Sciences Group, Inc. 
4061 North 1 56tn Drive 
Goodyear, AZ 85338 
Tel: 623-535-4060 
Fax: 623-535-4061 
E-mail: jazkatz@uswest.net or iweatherston@tsgusa.com 

Dear Oriss: 

- As agent for, and on behalf of Jones-Hamilton, I submit for your review and comment this 
memorandum of understanding regarding the discussions at the recent pre-application 
meeting to discuss the registration requirements for "Comfort Zone" a new fly control product 
for use in horse stables, barns, paddocks etc. 

The meeting took place between 2 - 3 pm on June 29, 2000 in the large conference room on 
the ninth floor BPPD suite. Those in attendance were: 

Sheryl Reilly, Branch Chief, Biochemicals Branch, BPPD 
Oriss Benmhend, EPA/OPP/BBPD 
Carl Knueven, Jones-Hamilton Company 
Ed Johnson, Technology Sciences Group, Inc. (Washington, O.C.] 
lain Weatherston, Technology Sciences Group, Inc. (Goodyear, AZ] 

•••• 
703-308~~~ 
703-3□8.e5a5 •••••• 888-858-4425 

: ~3828-BS!i 1 
• 62:t-535:C.~ • • •• • • • • • • • • ••• 

After introductions, Mr. Knueven gave a brief run down on Jones-Hamilton Campany err.Ii .tlle 
uses of sodium bisulfate. The company was founded in 1 951, is headquarte,et:lern Newari:, CA, 
is an employee owned company and has approximately 1 00 employees. The primary ~ri,~o~t 

•••• 
• • •••••• • 
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Driss Benmhend 
July 7, 2000 
Page 2. 

Jones-Hamilton Company -Comfort Zone · 33907-1 
Page B of 26 

line is high quality hydrogen chloride and sodium bisulfate which are prepared according to the 
equation: 

The annual global production of sodium bisulfate is about 100,000 tons .. Up until recently 
about 30% of this production went into toilet bowl cleaners. Although this use is waning there 
are still two products registered by the EPA which are widely used [Crystal Vanish Toilet Bowl 
Cleaner and Amway Fast Acting Toilet Bowl Cleaner]. Current usage of Jones-Hamilton sodium 
bisulfate includes: 

► 

► 

► 

► 

► 

► 

in swimming pools, as a pH adjuster, it is the safest product for this use 
in both home and institutional swimming pools. 
in the agricultural sector it has many uses such as a poultry litter 
treatment to reduce the amount of free ammonia in poultry houses; as a 
pH adjuster for use with foliar fertilizers particularly in the major crop, 
cotton to reduce the speed of uptake of the fertilizer and prevent plant 
burn; as an adjuvant to agricultural chemical sprays to prevent loss of 
effectiveness due to alkaline hydrolysis [widely used with glyphosate 
products] 
in drinking water as a pH adjuster [approved by the National Sanitation 
Foundation International] 
in baking products where it is used as a processing aid at levels of 0.1 
to 1.0% [GRAS Notice GRN-000003]. 
in animal feeds with no restrictions with FDA permitting its use at levels 
that "conform with good manufacturing and feeding practices." 
Others uses include in metal finishing, leather tanning, computer chip 
cleaning and in the pulp and paper industry 

M r. Knueven finished by indicating that Jones-Hamilton is ISO 9002 certified, and that the 
bisulfate product meets the specifications of the Codex Alimentarius food standards 

The use of sodium bisulfate as a fly control measure was next briefly discussed and how filth 
flies show positive anemotaxis to odor sources containing amines including ammonia. Gravid 
female filth flies searching out suitable egg-laying and larval development sites orient to 
ammonia and other amines produced by decaying matter or in feces. The use of sodium 
bisulfate to complex with the ammonia or amine results in [a) the female fly not finding a 
suitable oviposition site, and [b) the reduction of the pH of the manure inhibiting the 
development of the fly larvae. 

In a discussion of the requirements Weatherston indicated that he believed the product could 
be registered by consideration of only product chemistry, acute toxicity and perhaps ijteo~e~t 
performance requirements. Dr. Reilly corrected this statement by saying the all registrWOn 
requirements applicable to the specific use of the product have to be satisfied althou!il;l , r.1blis 
case many of them could probably be satisfied through waivers, but that WfllX~r.~ wouTd hs3ve 
to be sought. Weatherston, in regard to product chemistry and toxicology.~aitl Chat tbe • 
application would rely on previously submitted studies, and decisions made.li-i~ AgeMicyiri 
considering the reregistration of Mineral Acids including Sodium Bisulfate and: 1:1nd t~ 
submission would contain the appropriate M RI0 numbers. M r. Benmhend"cf1'~"0r. Reiff,/ •• 
requested that they be sent a copy of the Mineral Acids RED, and that the si.Mmission also •••• contain copies of the previously submitted studies and any DER's or correspondence fr;QQ. • 

• • •••••• • 
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• other regulatory agencies ( eg. California OPR] referencing these studies. It was agreed that 
this would be done. 

• 
• 
• 

• 

The question of efficacy was next discussed, the background document submitted to BPPO 
prior to the pre-application meeting contained two peer reviewed, published studies carried 
out at the School of Veterinary Medicine at the University of Pennsylvania which in 
Weatherston's opinion satisfied the label claims made for this product and should be 
submitted in the application to satisfy the product performance requirements. Or. Reilly said 
that BPPO were not willing to comment on these studies nor the draft label at this time, but 
that the studies would be reviewed by either Russ Jones or Robyn Rose and comments on 
their suitability passed on to Weatherston within two weeks. 
The question of whether a conditional registration be sought if the efficacy studies were found 
not to satisfy the requirements and Jones-Hamilton had to develop a protocol for BPPO review 
and then carry out the study was briefly mentioned but Dr. Reilly opined that this question 
would be better discussed only if it subsequently proved to be appropriate . 

A discussion ensued about a competitive product to Comfort Zone, this product called 
FlyCracker is composed of 100% citric acid and is being advertised "as completely safe to 
planet earth and to the humans who inhabit it." This product is exempt from FIFRA regulation 
since the active ingredient is classified as "a minimum risk pesticide" at 40 CFR 152.25(9). 
Jones-Hamilton were interested in whether Comfort Zone could be exempted from FIFRA 
regulation. Dr. Reilly indicated that an application could be made to place sodium bisulfate on 
the minimum risk pesticide list, but agreed with Weatherston, that registering the product 
was a more expeditious route to the market place. Dr. Reilly also commented that some 
"minimum risk pesticide" products can have complicated regulatory issues at the state level. 

Weatherston asked if BPPO could give Jones-Hamilton an idea of the current review times for 
biochemical or biochemical like products; reluctantly, it was stated that possibly the review 
time would be 12 months "more or less." 

There being no more items relating to Comfort Zone to be discussed Weatherston thanked 
the BPPD personnel for arranging and participating in the meeting. 

ACTION ITEMS FROM THE MEETING 

1 ] BPPD will review the efficacy studies submitted as part of the background document and 
provide Weatherston by July 15, 2000 with their comments in regard to their satisfying 
product performance guidelines. 

2] Technology Sciences Group, Inc on behalf of Jones-Hamilton wi ll provide BBPO wit~•••• • 
•••• 

► a copy of the Mineral Acids RED [the document was sent FedEx on July 3, ~00~ 
• • • • • • • 

► Copies of the product chemistry and toxicity studies [MRIO's 41 ~2 230 1 ar;i d • 
4 1622302] together with any DER's or other regulatory agency..-Q/4Qws v.Jiicn•• 

they can obtain. These documents will be submitted as part of the ~!!JpTicati(V1 fe~. 
registration of Comfort Zone. • •: • •. • • • • 

•• • • • • 
• ••• • • •••• 

• • •••••• • 
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Driss, this then is my recollection of the meeting and I have the concurrence of Carl Knueven 
and Ed Johnson. Should there be any discrepancies or omissions from either Sheryl's or your 
recollection of the meeting I would be obliged of you would let me know so that this record 
may be corrected. 

Regards, .-( :e 
cc: Sheryl Reilly [BPPO] 

Carl Knueven [Jones-Hamilton Company] 
Ed Johnson [Technology Sciences Group, Inc]. 

•••• • • • • • • • 
•••• •• • • •• 
• • •• • • • ••••• 

• ••• • • •••• 
• • •••••• • 

• 
• • •••••• • 
•••• • • •••• 

• 
•••• • • •••• 

• • •••••• • 
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Jones+-lamitton Company - Comfort Zone - 33907-1 
Page 24 of 26 

WARRANTY 

Jones-Hamilton Co., warrant that this product conforms to the chemical description on the 
label. Jones-Hamilton Co., neither makes nor authorizes any agent or representative to make 
any other warranty of fitness or of merchantability, guarantee or representation, express or 
implied, concerning this material. Jones-Hamilton Co.'s maximum liability for breach of this 
warranty shall not exceed the purchase price of this product. Buyer and user acknowledge 
and assume all risks and liabilities resulting from the handling, storage and use of this 
material. 

• ••••• • • • • • 
•••••• • • •• 
••••• • • ••••• 

• ••• • • •••• 
• • •••••• . 

• 
• • •••••• • 
• ••• • • • ••• 

• 
•••• • • .... 

• • •••••• • 
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Jones-Hamilt.on Company - Comfort Zone - 3390 7-1 CA 
Page 1 of 3 

APPLICATION TO REGISTER COMFORT ZONE 
EFFECTIVE MANAGEMENT OF HOUSE ANO STABLE FLIES 

IN MANURE, STABLES, HORSE BARNS PADDOCKS AND HORSE TRAILERS 

End Use Product 
EPA File Symbol 33907-? 

VOLUME 339O7-1CA 
CONFIDENTIAL ATTACHMENT 

DATA REQUIREM ENTS 
40 CFR 1 52.50 
40CFR 156.10 

AUTHOR 
lain Weatherston 

DATE COMPLETED 
January 2 , 2001 

SPONSOR 
Jones-Hamilton Company 

30354 Tracy Road, 
Walbridge, OH 43465-9792 

SUBMITTED BY 
Technology Sciences Group, Inc. 

4061 North 156 th Drive 
Goodyear, AZ. 85338 

•••• • • •••• 
• • •••••• • 

•••••• • • • • • • • • •••••• •••••• • • • •• • ••• • • ••••• • ••• • • ••••• • 
•••• • • •••• 

• • •••••• • 



Jones-Hamilton Company • Comfort Zone • 33907-1 CA 
Page2 of 3 

CROSS REFERENCE PAGE 

CROSS REFERENCE NUMBER; [1] 

The cross reference number noted on the place holder page was used in 
place of the following whole page(s]. 

DELETED PAGE(S): Found in the Confidential Attachment 

PAGE(S) 

13 

REASON FOR THE DELETION 

Confidential Statement 
of Formula 

FIFAA AEFEAENCE 

§ 10( d)( 1 )[C) 

• • • • • 
•••••• . .. 

•••• • • •••• 
• • •••••• . 
• • •••••• • 

• • • ••• 
••••• • • ••••• 

• • • ••• .. 
•••• • • ..... 

. . 
•••••• . 
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COMFORT ZONE ® 

EFFECTIVE MANAGEMENT OF HOUSE AND STABLE FLIES 
IN MANURE, STABLES, HORSE BARNS, PADDOCKS AND HORSE TRAILERS 

CONTROLS FLY POPULATIONS 
MAKES BEDDING UNSUITABLE FOR FLY LARVAE 

CONTROLS AMMONIA ODOR IN PADDOCKS AND MANURE PILES 

ACTIVE INGREDIENT 
Sodium hydrogen sulfate [CAS# 7681-38-1] ................................ 93.2% 

OTHER INGREDIENTS ............................................................................................ 6.8% 

KEEP OUT OF REACH OF CHILDREN 

DANGER 

CAUSES EYE & SKIN DAMAGE 
HARMFUL IF SWALLOWED 

READ BACK PANEL PRECAUTIONARY STATEMENTS CAREFULLY 

READ ALL DIRECTIONS BEFORE USING THIS PRODUCf •: •: 

Manufactured by Jones,-Hamilton Co. 
Walbridge, OH 43465 

...... 
• • .. 

••••• • • •••• • 

•••• • • •••• 
• • •••••• • 

• 
• • •••••• . .... 
• • •••• 

• 
• ••• . . 
•••• 

• • •••••• • 
EPA Registration N o. 33907-'1Jf1'J E EPA Establishment No. 33907-0H-1 

NET CONTENTS: _5~□-lb~s-
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PRECAUTIONARY STATEMENTS 
HAZARDS TO HUMANS AND DOMESTIC ANIMALS 

DANGEA 

Corrosive, causes eye and skin damage. Do not get in eyes or on skin, or on clothing. 
Wear goggles, or face shield and rubber gloves when handling. Harmful if 
swallowed, inhaled or absorbed through the skin. Avoid breathing dust. W ash 
thoroughly with soap and water after handling. Remove contaminated clothing and 
wash clothing before reuse. 

IF IN EYES: 
FIRST AID 

► Hold eye open and rinse slowly and gently with water 
for 15 - 20 minutes. 

► Remove contact lenses, if present, after the first 5 
minutes, then continue rinsing eye. 

► Call a poison control center or doctor for treatment 
advice. 

IF ON SKIN OR CLOTHING: 

IF SWALLOWED: 

► Takeoff contaminated clothing 
► Rinse skin immediately with plenty of water for 15 -
20 minutes 
► Call a poison control center or doctor for treatment 

advice 

► Call a poison control center or doctor for treatment 
advice 

► Have person sip a glass of water if able to swallow 
► Do not induce vomiting unless told to do so by a 

poison control center or doctor 
► Do not give anything by mouth to an unconscious 

person. 
••• • • • •• 

• • • t •••• 
Have the product container with you when calling a poison control center or doctor, • 
or going for treatment Yau may also contact 1-800 -xxx-xxxx for emerge~ 01'¢dical • 
treatment information. • • : ► •• : • 

. NOTE TO PHYSICIAN 

...... 
• • .. 

Probable mucosa! damage may contraindicate the use of gastric lavage. : : : : : • 

ENVIRONMENTAL HAZARDS 
Do not apply directly to water, or to areas where surface water is present or to 
intertidal areas below the mean high water mark. Do not contaminate water when 
cleaning equipment or disposing of equipment washwaters. 

PHYSICAL & CHEMICAL HAZARDS 
Never use with products containing chlorine. Never use or mix with other chemicals. 

. 

• 
►••• . . 
•••• 

• • •It••·· • 
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STORAGE AND DISPOSAL STATEMENTS 

Do not contaminate water, food or feed by storage or disposal 

PESTICIDE STORAGE: 

PESTICIDE DISPOSAL: 

Store in original container in a cool, dry area. 

Pesticides are acutely hazardous. Improper disposal of 
excess pesticide, spray mixture, or rinsate is a violation 
of Federal law. If these wastes cannot be disposed of 
by use according to label instructions, contact your 
State Pesticide or Environmental Control Agency, or 
the Hazardous Waste Representative at the nearest 
EPA Regional Office for guidance. 

CONTAINER DISPOSAL: Completely empty bag into application equipment. Then 
dispose of empty bag in a sanitary landfill or by 
incineration, or, if allowed by State and local 
authorities, by burning. If burned stay out of smoke 

DIRECTIONS FOR USE 

It is a violation of Federal law to use this product in a manner inconsistent with its labeling 

FOR ALL APPLICATIONS OF COMFORT ZONE9 IN HORSE STALLS, PADDOCKS, TRAILERS 
& MANURE PILES 
COMFORT ZONE® is a novel fly control product for use in stables, horse barns, horse trailers 
paddocks and any other enclosure for horses where manure may accumulate and become a 
breeding source for house fl ies and stable flies. The active ingredient in COMFORT ZONE® is 
approved by the FDA as a general purpose feed additive for animal feeds. 

1 ]. 

2]. 

3]. 

4]. 

5]. 

For best results a daily application is recommended. • ••• • • •••• 
COMFORT ZONE® can be used on any kind of bedding material [wood shavinir.:,,•=• 
sawdust, wheat straw, etc.] •• • ••• • 

• • • • • • • 
Apply COMFORT ZONE® evenly throughout the stall while concentra~wcnore~lth~ 
product on the wet spots. The following rates are representative and e~n be IJ~l!tr.s a 

.d • • • • • • • • • gu1 e. • • 
STALL SIZE COMFORT ZON~ • • • •••• • • •••• 10' X 10' 

12' X 12' 
15' X 15' 

1 pound or 1 % cups 
1 ½ pounds or 2 cups 
2 lbs or 2% cups 

• • •••••• . 
For additional control, apply COMFORT ZONE® directly to manures piles and/ or in 
paddocks at the rate of 1 pound per 100 square feet. 

COM FORT ZONE® will not harm rubber mats 
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WARRANTY 

Jones-Hamilton Co. , warrant that this product conforms to the chemical description on the 
label. Jones-Hamilton Co., neither makes nor authorizes any agent or representative to make 
any other w arranty of fitness or of merchantability, guarantee or representation, express or 
implied, concerning this material. Jones-Hamilton Co.'s maximum liability for breach of this 
warranty shall not exceed the purchase price of this product. Buyer and user acknowledge 
and assume all risks and liabilities resulting from the handling, storage and use of this 
material. 

• ••• • • •••• 
• • ...... 
• 

•••••• • • • • • • • • • ••••• •••••• • • • .. .... 
• • ..... .... 

• • ••••• • 
• ••• • • •••• 

• • ...... 
• 
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COMFORT ZONE ® 

EFFECTIVE M ANAGEM ENT OF HOUSE AND STABLE FLIES 
IN M ANURE. STABLES, HORSE BARNS, PADDOCKS AND HORSE TRAILERS 

CONTROLS FLY POPULATIONS 
MAKES BEDDING UNSUITABLE FOR FLY LARVAE 

CONTROLS AMMON IA ODOR IN PADDOCKS AND MANURE PILES 

ACTIVE INGREDIENT 
Sodium hydrogen sulfate [CAS# 7681-38-1] ................................ 93.2% 

OTHER INGREDIENTS ............................................................................................ 6.8% 

KEEP OUT OF REACH OF CHILDREN 

DANGER 

CAUSES EYE & SKIN DAMAGE 
HARMFUL IF SWALLOWED •••• • • •••• 

READ BACK PANEL PRECAUTIONARY STATEMENTS CAREFULLY 

READ ALL DIRECTIONS BEFORE USING THIS PR□□uct'·:·: • • 

• • ...... 
• 

• 
• • •••••• • 

Manufactured by Jones-Hamilton Co. 
Walbridge, OH 43465 

...... 
• • .. . ... 

• • •• •• • • ••• • • ••••• • 
• ••• . . 
•••• 

• • •••••• • 
EPA Registration No. 33907-? EPA Establishment No. 33907-0H-1 

NET CONTENTS: 50 lbs 
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PRECAUTIONARY STATEMENTS 
HAZARDS TO HUMANS ANO DOMESTIC ANIMALS 

DANGER 

Corrosive, causes eye and skin damage. Do not get in eyes or on skin, or on clothing. 
Wear goggles, or face shield and rubber gloves when handling. Harmful if 
swallowed, inhaled or absorbed through the skin. Avoid breathing dust. Wash 
thoroughly with soap and water after handling. Remove contaminated clothing and 
wash clothing before reuse. 

IF IN EYES: 
FIRST AID 

► Hold eye open and rinse slowly and gently with water 
for 15 - 20 minutes. 

► Remove contact lenses, if present, after the first 5 
minutes, then continue rinsing eye. 

► Call a poison control center or doctor for treatment 
advice. 

IF ON SKIN OR CLOTHING: 

IF SWALLOWED: 

► Takeoff contaminated clothing 
► Rinse skin immediately with plenty of water for 1 5 -
20 minutes 
► Call a poison control center or doctor for treatment 

advice 

► Call a poison control center or doctor for treatment 
advice 

► Have person sip a glass of water if able to swallow 
► Do not induce vomiting unless told to do so by a 

poison control center or doctor 
► Do not give anything by mouth to an unconscious 

person. 
4 ••• 

• • 4 ••• 

• • 
Have the product container with you when calling a poison control center or doctor, : ' • • • • 
or going for treatment You may also contact 1-800-xxx-xxxx for emerge0e1%'fledical • 
treatment information. • • : , • •:. 

•••••• • • • 
••••• NOTE TO PHYSICIAN 

.. 
Probable mucosa I damage may contraindicate the use of gastric lavage .•• :••• 

ENVIRONMENTAL HAZARDS 
Do not apply directly to water, or to areas where surface water is present or to 
intertidal areas below the mean high water mark. Do not contaminate water when 
cleaning equipment or disposing of equipment washwaters. 

PHYSICAL & CHEMICAL HAZARDS 

t ••• 

• • •••• 

• • •••••• • 

Never use with products containing chlorine. Never use or mix with other chemicals. 
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STORAGE AND DISPOSAL STATEMENTS 

Do not contaminate water, food or feed by storage or disposal 

PESTICIDE STORAGE: 

PESTICIDE DISPOSAL: 

CONTAINER DISPOSAL: 

Store in original container in a cool, dry area. 

Pesticides are acutely hazardous. Improper disposal of 
excess pesticide, spray mixture, or rinsate is a violation 
of Federal law. If these wastes cannot be disposed of 
by use according to label instructions, contact your 
State Pesticide or Environmental Control Agency, or 
the Hazardous Waste Representative at the nearest 
EPA Regional Office for guidance. 

Completely empty bag into application equipment. Then 
dispose of empty bag in a sanitary landfill or by 
incineration, or, if allowed by State and local 
authorities, by burning. If burned stay out of smoke 

DIRECTIONS FOR USE 

It is a violation of Federal law to use this product in a manner inconsistent with its labeling 

FOR ALL APPLICATIONS OF COMFORT ZONE8 IN HORSE STALLS, PADDOCKS, TRAILERS 
& MAN URE PILES 
COMFORT ZONE® is a novel fly control product for use in stables, horse barns. horse trailers 
paddocks and any other enclosure for horses where manure may accumulate and become a 
breeding source for house flies and stable flies. The active ingredient in COMFORT ZONE® is 
approved by the FDA as a general purpose feed additive for animal feeds. 

1). 

2]. 

3]. 

4). 

5 ]. 

For best results a daily application is recommended. ••• • • • •• •• 
COMFORT ZONE® can be used on any kind of bedding mate rial (wood shavin~ •: • 
sawdust, wheat straw, etc.] •• • • •• • 

• • • • • • • 
Apply COMFORT ZONE® evenly throughout the stall while concentralJii:ia-,,-iore u•t\l,"e 
product on the wet spots. The following rates are representative and ean be LJSeel•iis a 

'd • • •• • • • • • gu, e. • • 
STALL SIZE COMFORT ZON~ ••• 

1 O' x 1 O' 1 pound or 11/3 cups 
1 2' x 12' 11/2 pounds or 2 cups 
15' x 15' 2 lbs or 2% cups 

• 
•••• • • •••• 

• • ••• ••• • 

For addrtional control, apply COMFORT ZONE® directly to manures piles and/ or in 
paddocks at the rate of 1 pound per 1 00 square feet. 

COMFORT ZONE® will not harm rubber mats 
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WARRANTY 

Jones-Hamilton Co., warrant that this product conforms to the chemical description on the 
label. Jones-Hamilton Co., neither makes nor authorizes any agent or representative to make 
any other warranty of fitness or of merchantability, guarantee or representation, express or 
implied, concerning this material. Jones-Hamilton Co.'s maximum liability for breach of this 
warranty shall not exceed the purchase price of this product. Buyer and user acknowledge 
and assume all risks and liabilities resulting from the handling, storage and use of this 
material. 

•••••• • • • • • 
•••••• • • •• 
••••• • • ••••• 

•••• • • •••• 
• • •••••• • 

• 
• • •••••• • ... ,. 
• • ·••* 

• 
•••• • • •••• 

• • •••••• • 
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COMFORT ZONE ® 

EFFECTIVE MANAGEMENT OF HOUSE ANO STABLE FLIES 
IN MANURE. STABLES, HORSE BARNS, PADDOCKS ANO HORSE TRAILERS 

CONTROLS FLY POPULATIONS 
MAKES BEDDING UNSUITABLE FOR FLY LARVAE 

CONTROLS AMMONIA ODOR IN PADDOCKS AND MANURE PILES 

ACTIVE INGREDIENT 
Sodium hydrogen sulfate [CAS# 7681-38-1] ........... ..................... 93.2% 

OTHER INGREDIENTS ............................................................................................ 6.8% 

KEEP OUT OF REACH OF CHILDREN 

DANGER 

CAUSES EYE & SKIN DAMAGE 
HARMFUL IF SWALLOWED • • • • • • . . . 

• • 
READ BACK PANEL PRECAUTIONARY STATEMENTS CAAE~tT 

.... 
• • 
• • •••••• • 

• 
• • ...... 
• 

• • • ••• 
READ ALL DIRECTIONS BEFORE USING THIS PAO□ucY.:::. 

Manufactured by Jones-Hamilton Co. 
Walbridge, OH 43465 

• • •••• 

• ••• • • •••• 
• • ...... 
• 

EPA Registration No. 33907-? EPA Establishment No. 33907-0H-1 

NET CONTENTS: 50 lbs 
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PRECAUTIONARY STATEMENTS 
HAZARDS TO HUMANS AND DOMESTIC ANIMALS 

DANGER 

Corrosive, causes eye and skin damage. Do not get in eyes or on skin, or on clothing. 
Wear goggles, or face shield and rubber gloves when handling. Harmful if 
swallowed, inhaled or absorbed through the skin. Avoid breathing dust. Wash 
thoroughly with soap and water a~er handling. Remove contaminated clothing and 
wash clothing before reuse. 

IF IN EYES: 
FIRST AID 

► Hold eye open and rinse slowly and gently with water 
for 1 5 - 20 minutes. 

► Remove contact lenses, if present, a~r the first 5 
minutes, then continue rinsing eye. 

► Call a poison control center or doctor for treatment 
advice. 

IF ON SKIN OR CLOTHING: 

IF SWALLOWED: 

► Take off contaminated clothing 
► Rinse skin immediately with plenty of water for 1 5 -
20 minutes 
► Call a poison control center or doctor for treatment 

advice 

► Call a poison control center or doctor for treatment 
advice 

► Have person sip a glass of water if able to swallow 
► Do not induce vomiting unless told to do so by a 

poison control center t0r doctor 
► Do not give anything by mouth to an unconsci!!~! • • • . . . 

person. • 
•••••• • • 

' ... 
• • 

◄ ••• 

• • • t •••• 

• 
• 

• • • II••• ♦ 

• 
Have the product container with you when calling a poison control center or•doctor, •' • • •. 
or going for treatment You may also contact 1-800 -xxx-xxxx for emergencimedical '••• 
treatment information. • • • • • 

NOTE TO PHYSICIAN 
Probable mucosal damage may contraindicate the use of gastric lavage. 

ENVIRONMENTAL HAZARDS 
Do not apply directly to water, or to areas where surface water is present or to 
intertidal areas below the mean high water mark. Do not contaminate water when 
cleaning equipment or disposing of equipment washwaters. 

PHYSICAL & CHEMICAL HAZARDS 

•••• • • 
◄ ••• 

• • 
• ◄ •••• 

• 

Never use with products containing chlorine. Never use or mix with other chemicals. 

173 



• 

STORAGE AND DISPOSAL STATEMEN TS 

Do not contaminate water, food or feed by storage or disposal 

PESTICIDE STORAGE: 

PESTICIDE DISPOSAL: 

CONTAINER DISPOSAL: 

Store in original container in a cool, dry area. 

Pesticides are acutely hazardous. Improper disposal of 
excess pesticide, spray mixture, or rinsate is a violation 
of Federal law. If these wastes cannot be disposed of 
by use according to label instructions, contact your 
State Pesticide or Environmental Control Agency, or 
the Hazardous Waste Representative at the nearest 
EPA Regional Office for guidance. 

Completely empty bag into application equipment. Then 
dispose of empty bag in a sanitary landfill or by 
incineration, or, if allowed by State and local 
authorities, by burning. If burned stay out of smoke 

DIRECTIONS FOR USE 

It is a violation of Federal law to use this product in a manner inconsistent with its labeling 

FOR ALL APPLICATIONS OF COMFORT ZONE8 IN HORSE STALLS, PADDOCKS, TRAILERS 
& MANURE PILES 
COMFORT ZONE® is a novel fly control product for use in stables, horse barns. horse trailers 
paddocks and any other enclosure for horses where manure may accumulate and bei;o01e a 
breeding source for house flies and stable flies. The active ingredient in COMFORT Z()l')Jfi®. l's 
approved by the FDA as a general purpose feed additive for animal feeds. • • •••••• • 
1 ]. 

2). 

For best results a daily application is recommended. ••••• • . . . 
• • 

• 
• • •••• •• •• •• • • • 

COM FORT ZONE® can be used on any kind of bedding material (wod\:1 ~havingiie • • 
sawdust, wheat straw, etc.] •• •• • • • • • • • • • .. .. . . 

3]. Apply COMFORT ZONE® evenly throughout the stall while concentrating more of~ 
product on the wet spots. The following rates are representative and can be u~~a•as a 

• • guide. :••••• 
STALL SIZE 

10' X 10' 
12' X 12' 
15' X 15' 

COMFORT ZONE® 
1 pound or 1 1/3 cups 
1 ½ pounds or 2 cups 
2 lbs or 2% cups 

4). For additional control, apply COMFORT ZONE® directly to manures piles and/or in 
paddocks at the rate of 1 pound per 100 square feet. 

5). COM FORT ZONE8 will not harm rubber mats 
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WARRANTY 

J ones-Hamilton Co., warrant that this product conforms to the chemical description on the 
label. Jones-Hamilton Co., neither makes nor authorizes any agent or representative to make 
any other warranty of fitness or of merchantability, guarantee or representation, express or 
implied, concerning this material. Jones-Hamilton Co.'s maximum liability for breach of this 
warranty shall not exceed the purchase price of this product. Buyer and user acknowledge 
and assume all risks and liabilities resulting from the handling, storage and use of this 
material. 

• ••• • • .... . . 
•••••• • 

•••••• • . . • • • • • ...... 
•••••• • • . 

•• •••• • • ••••• • ••• • • ..... • .... 
• • •••• 
• • •••••• • 
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COMFORT ZONE ® 

EFFECTIVE MANAGEMENT OF HOUSE AND STABLE FLIES 
IN MANURE. STABLES, HORSE BARNS, PADDOCKS AND HORSE TRAILERS 

CONTROLS FLY POPULATIONS 
MAKES BEDDING UNSUITABLE FOR FLY LARVAE 

CONTROLS AMMONIA ODOR IN PADDOCKS AND MANURE PILES 

ACTIVE INGREDIENT 
Sodium hydrogen sulfate [CAS# 7681-38-1] ................................ 93.2% 

OTHER INGREDIENTS ..................................................................... ,...................... 6.8% 

KEEP OUT OF REACH OF CHILDREN 

DANGER 

CAUSES EYE & SKIN DAMAGE 
HARMFUL IF SWALLOWED •••••• • • • • • 

READ BACK PANEL PRECAUTIONARY STATEMENTS CAAEfU..~'! 
•• 

READ ALL DIRECTIONS BEFORE USING THIS PRO□uct::::. 

Manufactured by Jones-Hamilton Co. 
Walbridge, OH 43465 

•••• • • 
• • •••••• • 

• 
• • ...... 
• 
•••• • • •• •• 

• .... 
• • .... 
• • •••••• • 

EPA Registration No. 33907-? EPA Establishment No. 33907-0H-1 

NET CONTENTS: 50 lbs 
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PRECAUTIONARY STATEMENTS 
HAZARDS TO HUMANS AND DOMESTIC ANIMALS 

DANGER 

Corrosive, causes eye and skin damage. Do not get in eyes or on skin, or on clothing. 
Wear goggles, or face shield and rubber gloves when handling. Harmful if 
swallowed, inhaled or absorbed through the skin. Avoid breathing dust. Wash 
thoroughly with soap and water after handling. Remove contaminated clothing and 
wash clothing before reuse. 

IF IN EYES: 
FIRST AID 

► Hold eye open and rinse slowly and gently with water 
for 1 5 - 20 minutes. 

► Remove contact lenses, if present, after the first 5 
minutes, then continue rinsing eye. 

► Call a poison control center or doctor for treatment 
advice. 

IF ON SKIN OR CLOTHING: 

IF SWALLOWED: 

► Takeoff contaminated clothing 
► Rinse skin immediately with plenty of water for 1 5 -
20 minutes 
► Call a poison control center or doctor for treatment 

advice 

► Call a poison control center or doctor for treatment 
advice 

4 ••• 

► Have person sip a glass of water if able to swallow • • ... 
► Do not induce vomiting unless told to do so by a 

poison control center or doctor 
• • . ~ .... 

► Do not give anything by mouth to an unconsci~ ... 
• • • person. • • 

• 

• • •••••• • 
Have the product container with you when calling a poison control center o~'t1bctor • • 
or going for treatment You may also contact 1-800-xxx-xxxx for emerger1~;tM&dical 
treatment information. • • • • • 

NOTE TO PHYSICIAN 
Probable mucosal damage may contraindicate the use of gastric lavage. 

ENVIRONMENTAL HAZARDS 
Do not apply directly to water, or to areas where surface water is present or to 
intertidal areas below the mean high water mark. Do not contaminate water when 
cleaning equipment or disposing of equipment waishwaters. 

PHYSICAL & CHEMICAL HAZARDS 
Never use with products containing chlorine. Never use or mix with other chemicals. 

• 
• • • 

• 
• .... 

••• • ••• 
• ... 

• • •• 
• • ••• 
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STORAGE AND DISPOSAL STATEMENTS 

Do not contaminate water, food or feed by storage or disposal 

PESTICIDE STORAGE: 

PESTICIDE DISPOSAL: 

CONTAINER DISPOSAL: 

Store in original container in a cool, dry area. 

Pesticides are acutely hazardous. Improper disposal of 
excess pesticide, spray mixture, or rinsate is a violation 
of Federal law. If these wastes cannot be disposed of 
by use according to label instructions, contact your 
State Pesticide or Environmental Control Agency, or 
the Hazardous Waste Representative at the nearest 
EPA Regional Office for guidance. 

Completely empty bag into application equipment. Then 
dispose of empty bag in a sanitary landfill or by 
incineration, or, if allowed by State and local 
authorities, by burning. If burned stay out of smoke 

DIRECTIONS FOR USE 

It is a violation of Federal law to use this product in a manner inconsistent with its labeling 

FOR ALL APPLICATIONS OF COMFORT ZONE .. IN HORSE STALLS, PADDOCKS, TRAILERS 
& MANURE PILES 
COM FORT ZONE® is a novel fly control product for use in stables, horse barns, horse trailers 
paddocks and any other enclosure for horses where manur e may accumulate and become a 
breeding source for house flies and stable flies. The active ingredient in COM FORT z@N~ i s 
approved by the FDA as a general purpose feed additive for animal feeds. • • 

1 ]. 

2 ]. 

3 ]. 

4]. 

5 ]. 

For best results a daily application is recommended. •••• •• • • • • • 

••• ••• • 
• 

• • •••••• 
COM FORT ZONE® can be used on any kind of bedding material [wcici~:~ avina,s., •• 
sawdust, wheat straw, etc.] ••••, • .... • 

• • ••••• • 
Apply COM FORT ZONE® evenly throughout the stall while concentrating more,of-tlh~ 
product on the wet spots. The following rates are representative and can be u~~tt as a 

'd • • gu, e. •••••• 
STALL SIZE 

10' X 10' 
12' X 12' 
15' X 15' 

COMFORT ZONE® 
1 pound or 1 1/3 cups 
1 ½ pounds or 2 cups 
2 lbs or 2% cups 

• 

For additional control, apply COMFORT ZONE® directly to manures piles and/or in 
paddocks at the rate of 1 pound per 100 square feet. 

COM FORT ZONE® will not harm rubber mats 
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• 

• 

WAARANTY 

Jones-Hamilton Co., warrant that this product conforms to the chemical description on the 
label. Jones-Hamilton Co., neither makes nor authorizes any agent or representative to make 
any other warranty of fitness or of merchantability, guarantee or representation, express or 
implied, concerning this material. Jones-Hamilton Co.'s maximum liability for breach of this 
warranty shall not exceed the purchase price of this product. Buyer and user acknowledge 
and assume all risks and liabilities resulting from the handling, storage and use of this 
material. 

•••••• • • • • • 
•••••• • • ~-

• ••• ' . •••• 
• • •••••• • 

• 
• • •••••• • 
•••• • • • •• •• • ••• • • .. ... .. 
•••• • • •••• 

• • •••••• • 
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